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6-Substituted ben^midazoles 

20. Sep. 

Technical field 

The invention relates to novel compounds, which are used in the phannaceutical industry as active 
compounds for the production of medicaments. ■, 

Prior art 

In the European patent application 266326 (which corresponds to US Patent 5.106.862). benzimidazole 
derivatives having a very broad variety of substituents are disclosed, vrtiich are said to be active as anti- 
ulcer agents. The international patent application WO 97/47603 discloses benzimidaznie derivatives 
substituted by a 2.6Hlialkyl phenyl moiety which are effective as inhibitors of the H*.K*^^ 

Summary of the invention 

The invention relates to compounds of the formula 1 




(1) 



in which 

R1 is hydrogen. 1-4C-alkyl. 3-7C-cycIoaIkyl. 3-7C-cycloalkyl-1-4C-alkyl. 1-*C-alkoxy. 1-4C-alkoxy- 1- 
4C-alkyl. 1-4C-alkoxycarbonyl. 2-4C-alkenyl. 2-4C-alkynyl. fluoro-1-4C-alkyl or hydroxy-1-4C- 
alkyl. 

R2 is hydrogen. 1-4C-alkyl. aryl. 3.7C-cycloalkyl. 3-7C-cycloalkyl-1-4C-alkyl. 1-4C-aIkoxycarbonyI. 
mono- ordM-4C-alkylamlno1-4C>alkytearbonyl. hydroxy-1-4C-alkyl. fluoio-2-4C-alkyl. aryl-1^c- 
alkoxy-1-4C-alkyi 

R3 is hydrogen, halogen, fluoro-1-4C-aIkyl. carboxyl. -CO-1-4C.alkoxy, hydroxy-1-4C-alkyl, 1-4C- 
alkoxy-1-4C-alkyl. 1-4C-alkoxy-1-4C-alkoxy-l.40alkyl, fIuoro-1-4C-alkoxy-1-4C-alkyl or the 
group •CO-NR31R32. 

vi^ere 

R31 is hydrogen, hydroxyl. 1.7C-alkyl. hydroxy-1-4C-alkyl. 1-4C-alkoxy-1-4C-alkyl or 3-70- 
cycloalkyi and 

R32 is hydrogen, 1-7C-alkyl. hydroxy-1-4C-aik^ or 1-4C-alkoxy-1-4C-alkyl, 
or where 

R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyrrolidino, 
piperidlno. piperazino, N-1-4C^lkylpiperazino. morphofino. aziridino or azetldino group. 

X is O (oxygen) or NH and 

Y has either the meaning -CHrAr 
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wherein 

At is a mono- or bic^dic aromatic residue, substituted by R4. R5. R6 and R7, which is selected 
from the group consisting of phenyl, naphthyl, pyrrolyl. pyrazolyl. imidazolyl. 1,2,3-triazolyl, indolyl. 
benzimidazotyl, furyl, benzofuryl, thienyl. benzothienyl, thiazolyl. isoxazoiyi, pyridinyl, pyrimldinyl, 
chinolinyi and isochinolinyl, 
or Y denotes the group gp 




wherein 

Z has the meaning -CHR8- or -CHR8-CHR9- 

where In Ar ahd/or in the group gp* 

R4 is hydrogen, 1-4C-all<yl, hydroxy-1-4C-alkyl, 1-4C-alkoxy, 2-4C-alkenyloxy, 1-4C-aIkylcarbo- 
nyl. carboxy, 1-4C-alkoxycarbonyl, carboxy-1-4C-alkyl, 1-4C-aIkoxycarbonyH-4C-alkyl. halo- 
gen, hydroxy, aryl, aryl-1-4C-alkyl. aryl-oxy, aiyM-4C-alkoxy. trifluoromethyl, nitro, amino, 
mono- or di-1-4C-alkylamino, 1-4C-alkylcarbonylamino, 1-4C-alkoxycarbonyiamino, 1-4C- 
alkoxy-1 -4C-alkoxycart)onylamino or suHbnyl, 

R5 is hydrogen, 1-4C-alkyl. 1-4C-alkoxy, 1-4C-alkoxycarbonyl, halogen, trifluoromethyl or hy- 
droxy, 

R6 is hydrogen, 1-4C-aIky1 or halogen and 
R7 is hydrogen, 1 -4C-alkyl or halogen, 

R8 is hydrogen, 1-7C-alkyl, 2-7C-alkenyl, hydroxyl. 1-4C-alkoxy. oxo-substtuted 1-4C-alkoxy, 3- 
7C-cycloalkoxy, 3-7C-cycloalkyH-4C-alkoxy. hydroxy-1-4C-alkoxy. 1-4C-alkoxy-1-4C-alkoxy, 
1-4C-alkoxy-1-4C-alkoxy-1-4C-alkoxy,' 3-7C'Hcycloalkbxy-1-4C-alk6xy,' 3-7C-cycloalkyl-1-4C- 
alkoxy-1-4C-alkoxy, 1-4C-afkylcarbonyloxy, halo-1-4C-alkoxy, amino, mono- or di-1-4C- 
alkylamino. 1-4C-alkylcarbonylamino, 1-4C-alkoxycarbonylamino, mono- or di-1-4C- 
alkyiamino-1-4C-alkylcarbonyloxy, 1-4C-alkoxy-1-4C-alkoxycart)onylamino or 1-4C-alkoxy-1- 
4C-alkylcarbonyloxy 

Rg is hydrogen, 1-7C-alkyl, 2-7C-alkenyl, hydroxyl. 1-4C-alkoxy, oxo-substituted 1-4C-alkoxy. 3- 
7C-cycloa!koxy, 3-7C-cydoalkyH-4C-alkoxy. hydroxy-1-4C-alkoxy, 1-4C-alkoxy-1-4C-alkoxy, 
1 -4C-alkoxy-1 -4C-a!koxy-1 -4C-alkoxy, 3-7C-cycloa!koxy-1 -4C-alkoxy, 3-7C-cycloalkyl-1 -4C- 
alkoxy-1-4C-alkoxy. 1-4C-alkyIcarbonytoxy, halo-1-4C-alkoxy, amino, mono- or di-1-4C- 
alkylamino, 1-4C-alkylcart>onylamlno, 1-4C-alkoxycart)onylamino, mono- or di-1-4C- 
aikylam{no-1-4C-alkylcarbonyloxy. 1-4C*alkoxy-1-4C-alkoxycarbonylamin6 or 1-4C-alkoxy-1- 
4C-alkylcart)onyloxy, 

and wherein 

aryl is phenyl or substituted phenyl with one, two or three same or different substituents from the 
group of 1-4C-alkyl, 1-4C-aIkoxy. carboxy, 1-4C-alkoxycarbonyl. halogen, trifluoromethyl, nitro, 
trifluoromethoxy, hydroxy and cyano. 
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With the proviso that R3 does not have the meaning hydrogen or halogen when Y denotes -CH^Ar. 
and the salts of these compounds. 

1-4C-Alkyl represents straight-chain or branched alkyt groups having 1 to 4 carbon atoms. Examples 
which may be mentioned are the butyl, isobutyl. sec-butyl, tert-butyl. propyl, isopropyl. ethyl and the 
methyl group. 

3-7C-CycloaIlcyl represents cyclopropyi. cydobutyl. cyclopentyl. cyclohexyl and cydoheptyl. of which 
qrdopronrt. cydobutyl and cydopenfyl are preferred. 

3-7C-Cycloall<yl-1-4C-alkyl represents one of the aforementioned 1-4C-alkyl groups, which is 
substituted by one of the aforementioned 3-7C-cydoalkyl groups. Examples which may be men- 
tioned are the cydopropylmethyl, the cydohexyjmethyl and the cyclohexylethyl group. 

1-4CnAlkoxy represents groups, vwhich in addition to the oxygen atom contain a straight-chain or bran- 
ched alkyl group having 1 to 4 carbon atoms. Examples which may be mentioned are the butoxy. 
Isobutoxy. sec-butoxy. tert-butoxy. propoxy. isopropoxy and preferably the ethoxy and methoxy group. 

1-4C-Alkoxy-1-4C-alkyl represents one of the aforementtoned 1-4C.alkyl groups, which is substituted by 
oneof the aforementioned 1-4C-alkoxy groups. Examples which may be mentioned are the methoxy- 
methyl, the methoxyethyl group and the butoxyethyl group. 

1- 4C^koxycarbonyl (-C0.1-4(>alkoxy) represents a carbonyl group, to which one of the aforemen- 
tioned 1-4C-alkoxy groups is bonded. Examples which may be mentioned are the methoxycarbonyl 
(CHsOCCO)-) and the ethoxycarbonyl group (CHaCHgO-CCO)-) . 

2- 4C-Alkenyl represents straight-chain or branched alkenyi groups having 2 to 4 carbon atoms. Exam- 
ples whidi may be mentioned are the 2-butenyl. 3-butenyl. 1-propenyl and the 2-propenyl group (allyi 
group). 

2- 4C-Alkynyl represents straight-chain or branched alkynyl groups having 2 to 4 carbon atoms. Exam- 
ples which may be mentioned are the 2-butynyl, 3-butynyl. and preferably the 2-propynyl. group 
(propa^ group). 

Fluoro-1-4C.alkyl represents one of the aforementioned 1-4C-alkyl groups, which is substituted by one 
or more fluorine atoms. An example which may be mentioned is the trifluoromettiyt group. 

Hydroxy-1-4C-alkyl represents aforementioned 1.4C-alkyl groups, which are substituted by a hydroxy 
group. Examples which may be mentioned are ttte hydroxymettiyl. Uie 2-hydroxyeUiyl and the 

3- hydroxypropyl group. 
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I^C-Alkylcarbonyl represents a group, which in addition to the carbonyl group contains one of the afo- 
rementioned 1-4C-allcyi groups. An example which may be mentioned is the acetyl group. 

Mono- or dl-1-4C-atl<ylamino represents an amino group, which is substituted by one or by two - identi- 
cal or different - groups from the aforementioned 1^C*alkyl groups. Examples which may be men- 
tioned are the dimethylamino. the diethylamino and the diisopropylamino group. 

Mono- or di-1-4C-all<ylamino-1-4C-alkylcarbonyl represents a 1-4C-alkylcarbonyl group, which is substi- 
tuted by a mono- or di-1-4C-alkylamino groups. Examples, which may be mentioned, are the dimethyl- 
amino-methyicarbonyl and the dimethylamino-ethylcarbonyl group. 

Fiuoro-2-4C-allcyl represents a 2-4C-aIkyl groups, which is substituted by one or more fluorine atoms. 
An example.which.may be mentioned is .the 2,2,2-trifluoroethyl group. 

Aryi-1-4C-alkoxy denotes an aryl-substituted 1-4C-alkoxy radical. An example which may be mentioned 
is the t)en2yloxy radical. 

Aryl-1-4C-aikoxy-1-4C-alkyl denotes one of the aforementioned 1-4C-aikyl groups, which is substituted 
by one of the aforementioned aryl-1-4C-alkoxy radicals. An example which may be mentioned is the 
benzyloxymethyl radical. 

Halogen within the meaning of the invention is bromo, chloro and fluoro. 

1- 4C-Alkoxy-1-4C-alkoxy represents one of the aforementioned 1-4C-alkoxy groups, which is substi- 
tuted, by a further 1 -4C-alkoxy group. Examples which may be mentioned are the groups ' 

2- (meUioxy)ettioxy (CHs-O-CHz-CHa-O-) and 2-(etiioxy)ettioxy (CH3-CH2-0-CH2-CH2-0-). 

1-4C-Alkoxy-1-4C-alkoxy-1-4C-alkyl represents one of tiie aforementioned 1-4C-alkoxy-1-4C-aIkyl 
groups, which is substituted by one of the aforementioned 1-4C-alkoxy groups. An example which may 
be mentioned is the group 2-(methoxy)ethoxymethyl (CH3-O-CH2-CH2-O-CH2-). 

Fluoro-1-4C-alkoxy-1-4C-alkyl represents one of the aforementioned 1-4G-alkyl groups, which Is substi- 
• tuted by a fluoro-1-4C-alkoxy group: Fiuoro-1-4C-^alkoxy 1h this casei represents ohe of the'aforemen- 
tioned 1-4C-alkoxy groups, which is completely or mainly substituted by fluorine. Examples of com- 
pletely or mainly fluoro*substituted 1-4C-alkoxy groups which may be mentioned are the 1,1,1,3.3,3- 
hexafluoro-2-propoxy, the 2-trifluoromethyl-2-propoxy, the 1,1,1-ti1fluoro-2-propoxy, the perfluoro-tert- 
butoxy, the 2.2,3.3,4,4.4-heptafluoro-1-butoxy, ttie 4,4,4-trif!uoro-1-butoxy. tiie 2,2.3,3.3-penta- 
fluoropropoxy. the perfluoroethoxy, the 1,2.2-trifluoroethoxy, in particular the 1,1,2,2-tetrafIuoroethoxy, 
the 2,2.2-trifluoroettioxy, the ti^ifluorometiioxy and preferably the difluoromethoxy group. 
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neo- 



1- 7C.AIM represents straight-chain or branched alkyl groups having 1 to 7 carbon atoms. Examples 
which may be mentioned are the heptyl. isoheptyl (5-methylhexyl), hexyl. isohexyl (4-methylpehtyI). 
hexyl (3.3^JimethyJbutyl). pentyl. isopentyl (3-methylbutyl). neopentyl (2;2.dimethyIpropyI). butyl. is^bU- 
tyl. sec-butyl, tert-butyl. propyl, isopropyl. ethyl and the methyl group. 

2- 4C^kenytoxy represents groups, which in addition to the oxygen atom contain one of the abovemen- 
ttoned 2-4C-alkenyl groups. Examples, which may be mentioned, are the 24utenyIoxy. 3-butenyloxy, 1- 
propenyloxy and the 2-propenyloxy group (allyloxy group). 

Carboxy-I^C-alkyl represents 1-4C-alkyl groups which are substituted by acarboxyl group. Examples, 
which may be mentioned, are the carboxymethyl and the 2-carboxyethyl group. 

1-4C-Alkoxycarbonyl-1-4C-aIkyl represents 1-»C-alky| groups, which are substituted by one of the 
abovementioned 1-4C-alkoxycarbonyl groups. Examples, which may be mentioned, are the Methoxy- 
cartxmylmethyi and the ethoxycarbonylmethyl group. 

Ary|.1^<>aiky| denotes an ary^substituted l^ic-alkyl radical An example which may be mentioned is 
the benzyl iBdicaL 

1-4C-Alkylcarbonylamino represents an amino group to which a 1-4C-alkylcarbohyl group is bonded. 
Examples which may be mentioned are the propionylamino (C3H7C(0)NH-) and the acetylamino group 
(acetamido group) (CH3C(0)NH-) . 

1-4C-Alkoxycarbonylamino represents an amino group, which is substituted by one of the aforemen- 
ttoned 1-4C-alkoxycarbonyl groups. Examples, which may be mentioned, are the ethoxycarbbnylamino 
and the methoxycarbonyiamino group. 

1-4C.AIkoxy-1-4C-alkoxycarbonyl represents a carbonyl group, to which one of the aforementioned 
1-4C-alkoxy-1-4C-alkoxy groups is bonded. Examples which may be mentioned are the 2-(methoxy). 
ethoxycarbonyl (CHrO-CHaCHarO-CO-) and the 2-(ethoxy)ethoxycarbonyl group (CHgCHyCKIHaCHr 

0- C0-). 

1- 40Alkoxy-1-4C-alkoxycarbonylamino represents an amino group, which is substituted by one of the 
aforementioned 1-4C^alkoxy^l-4C-aIkoxycarbonyl groups. Examples which m^y be mentioned are the 

2- (mettioxy)ethoxycarbonylamino and the 2-(ethoxy)ettioxycarbonylamino grotip. 

2-7C-AIkenyl represents straight-<:hain or branched alkenyl groups having 2 to 7 carbon atoms. Exam- 
ples which may be mentioned are the 2-butenyl, 3-butenyl. liwopenyl, the 2-propenyl (allyl) and the 
vinyl group. The aforementioned 2-4C-alkenyt groups are preferred. 
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2- 7C-Alkenyl represents straight-chain or branched alkenyl groups having 2 to 7 carbon atoms. Exam- 
ples which may be mentioned are the 2-butenyl. 3-butenyl, 1-propenyl, the 2-propenyl (aliyi) and the 
vinyl group. The aforementioned 2-4C-alkenyl groups are preferred. 

Oxo-substituted 1-4C-alkoxy represents a 1-4C-alkoxy group, which instead of a methylene group con- 
tains a carbonyl group. An example which may be mentioned is the 2-oxopropoxy group. 

3- 7C-Cycloalkoxy represents cyclopropyloxy, cydobulyloxy, cyclopentyloxy. cyclohexyloxy and cyclo- 
heptyloxy, of which cyclopropyloxy, cyclobutyloxy and cyclopentyloxy are prefenBd. 

3-7C-CycloalkyH-4C-alkoxy represents one of the aforementioned 1-4C-aikoxy groups, which is sub- 
stituted by one of the aforementioned 3-7C-cycloalkyl groups. Examples which may be mentioned are 
the cyclopropylmethoxy. the cydobutylmethoxy and the cyclohexylethoxy group. 

Hydroxy-1-4C-alkoxy represents aforementioned 1-4C-alkoxy groups, which are substituted by a hy- 
droxy group. A prefen-ed example which may be mentioned is the 2-hydroxyethoxy group. 

1-4C-Alkoxy-1-4C-alkoxy-1-4C-alkoxy represents one of the aforementioned 1-4C-alkoxy groups, 
which is substituted by one of the aforementioned 1-4C-aikoxy-1-4C-alkoxy groups. A preferred exam- 
ple which may be mentioned is the methoxyethoxyethoxy group. 

3-7C-Cycloalkoxy-1-4C-alkoxy represents one of the aforementioned 1-4C-alkoxy groups, which is 
substituted by one of the aforementioned 3-7C-cycloalkoxy groups. Examples which may be mentioned 
are the cyclopropoxymethoxy, the cyclobutoxymethoxy and the cyclohexyloxyethoxy group. 

3-7C-Cycloalkyl-1-4C-alkoxy-1-4C-alkoxy represents one of the aforementioned 1-4C-aIkoxy groups, 
which is substituted by one of the aforementioned 3-7C-cycloalkyH-4C-alkoxy groups. Examples which 
may be mentioned are the cyclopropylmethoxyethoxy, the cyclobutylmethoxyethoxy and the cyclohexy- 
lethoxyethoxy group. 

1-4C-Alkylcarbonyloxy represents a 1-4C-^lkytearbonyl group which is bonded to an oxygen atom. An 
example which may be mentioned is the acetoxy group (CH3CO-O-). 



Halo-1-4C-alkoxy represents 1-4C-alkoxy groups which are completely or mainly substituted by halo- 
gen. "Mainly" in this connection means that more than half of the hydrogen atoms in the 1-4C-alkoxy 
groups are replaced by halogen atoms. Ha!o-1-4C-alkoxy groups are primarily chloro- and/or in particu- 
lar fluoro-substituted 1-4C-alkoxy groups. Examples of halogen-substituted 1-4C-a!koxy groups which 
may be mentioned are the 2,2,2-trichloroethoxy. the hexachlorolsopropoxy, the pentachloroisopropoxy, 
the 1,1,1-trichlorD-3,3.3-trifluoro-2-propoxy, the 1,1.1-trichloro-2-methyl-2-propoxy. the 1,1,1-trichloro-2- 
propoxy, the 3-bromo-1,1,1-trifluoro-2-propoxy. the 3-bromo-1.1,1-trifluoro-2-butoxy, the 4-bromo- 
3,3,4,4-tetrafluoro.l-butoxy, the chlorodifluoromethoxy, the 1,1,1.3,3,3-hexafluoro-2-propoxy, the 2- 
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trifIuoroniethy|.2-propoxy. the 1.1.1-trifluoro-2-propoxy. the perfluoio-tert-butoxy. the 2^.3.3.4.4.4- 
heptafluoro-l-butoxy. the 4.4.4-trifluoro-1-butoxy. the 2.2.3.3.3-pentafluort)propoxy. theperfluori«thoxy 
the 1.2.2-trifluoroethoxy. In particular the 1.1.2.2-tetrafluoroethoxy. the 2.2.2-trifluoroethoxy. the trffluo- * 
romethoxy and preferably the difluoromethoxy group. 

Mono- or di.1^C-allcylamino-1-4C-alkyIcarbonyloxy represents a 1-4C-alky;carb6nyIoxy group. Avhich is 
substituted by one of the aforementioned mono- or di-1-4C-alkylamino groups. Examples, which may 
be mentioned, are the dimethylamfno-methylcarbonyloxy and the dimethylamino^thylcarbonyloxy 
group. 

1^C.A!koxy-1-4C-alkylcarbonytoxy represents one of the afbrementioned 1-4C-allcylcarbonyloxy radi- 
cals which is substituted by one of the aforementioned I^Calkoxy groups. An example, which may be 
mentioned, is the methoxymethylcarbonytoxy group. 

Possible salts of compounds of the formula 1 or 2 - depending on substitution - are especially all acid 
addition salts. Particuiar mention may be made of the phamiacologically tolerable salts of the inorganic 
and organic acids customarily used in pharmacy. Those suitable are water-soluble and water-insoluble 
acid addition salts with adds such as. for example, hydrochloric acid, hydrobromic acid; phosphoric . 
add, nitric acid, sulfurfc acid, acetic acid, citric add. D-gluconfe add. benzofc add. 2-(4^ 
hydroxybenzoyl)benzoic acid, butyric add. sulfosalicylic add, mateic add. lauric add, malic add. fu- 
marlc acid, succinic add. oxalic add. tartaric acid, embonic add. stearic add. toluenesolfonic add. 
methanesulfonfc acid or 3-hydroxy-2-naphthoic acid, where the acids are used in salt preparation - de- 
pending on whether a mono- or polybasic acid is concemed and on which salt is desired - in an^uimo- 
lar quantitative ratio or one differing therefi-om. 

Pharmacologically intolerable salts, which can initially be obtained, for example, as process products in 
the production of the compounds according to the invention on the industrial scale, are converted into 
the phamiacologically tolerable salts by processes known to the person skilled in the art. 

It Is known to the person skilled in the art that the compounds according to Invention and their saKs'. if. 
for example, they are isolated in crystalline forni. can contain various amounts of solvents. The inven-' 
tion therefore also comprises ail solvates and in particular all hydrates of the compounds of the fomiula 
I. and also all solvates and in particular all hydrates of the salts of the compounds of the fonnula I. 

In one aspect, the invention relates to compounds of the fonnula la 



1159EPORD02 2003-09 03 



8 




Ar 



In which 

R1 is hydrogen, 1-4C-alkyl, 3-7C-cycloalkyl, 3-7C-cycloalkyl-1-4C-aIkyl, 1-40alkoxy, 1-4C-alkoxy- 1- 
4C-^llcyl, 1-4C>alkoxycarbonyK 2-4C-alkenyl, 2-4C-alkynyl, fluoro-1-4C*alkyl or hydroxy-1-4C- 
alkyl, 

R2 is hydrogen, 1-4C-alkyl. aryl, 3-7C-cycloalkyl, 3-7C-cycloalkyl-1-4C-aIkyl, 1-4C-alkoxycarbonyK 
mono- or dHl~4C-alkylamino1-4C-alkylcarbonyl, hydroxy*1-4C-alkyl, fluoro-2-4C-alkyl, aryH-4C- 
alkoxy-1-4C-alkyl 

R3 is fluoFO-l-Ad-aikyl. carboxyl, -Cb-1-4C-alkoxy. hydroxy-1-4C"alkyl. 1-4C-a!koxy-1-4C-alkyl, 1- 
4C-alkoxy-1-4C*alkoxy-1-4C-alkyi, fluoro-1-4C*alkoxy-1-4C-alkyl or the group *CONR31R32, 
vt^ere 

R31 Is hydrogen, hydroxyl. 1-7C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl or 3-7C- 
cycloalkyl and 

R32 is hydrogen, 1-7C-alkyl, hydroxy-1-4C-aikyl or 1-4C-alkoxy*1-4C-alkyl, 
or where 

R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyrrolidine, 
piperidino, piperazino, N-1^C-alkylpiperazino, morpholino. aziridino or azetidino group, 
X is O (oxygen) or NH and 

Ar Is a mono^ or bic^clic aromatic residue, substituted by R4, R5, R6 and R7, which is selected from 
the group consisting of phenyl, naphthyl, pyrrolyl, pyrazotyl, imldazolyl. 1,2,3-trjazolyl, indofyl, ben- 
zimidazolyl, fiiryl. benzofuryl, thienyl, benzothienyl, thiazolyl, isoxazolyl, pyridlnyl, pyrimldinyl. 
chinolinyl and isochlnolinyl, 
where 

R4 is hydrogen, 1-4C-alkyl. hydroxy-1-4C-alkyl, 1-4C-alkoxy. 2-4C-alkenyloxy, 1-4C-alkylcarbo. 
nyl. carboxy, 1-4C-alkoxycarbonyl, carboxy-1-4C-aIkyl, 1-4C-alkoxycarbony!-1-4C-alkyl, halo- 
gen, hydroxy, aryl. aryl-1-4C-alkyl. aryl-oxy, aryl-1-4C-alkoxy. trifluoromethyl, nitro, amino, 
mono- or dl.1-4C-alkylamino, 1-4C-alkylcarbonylamino. 1-4C-alkoxycarbonylamino, I^C- 
alkoxy-1-4C-alkoxycarbonylamino or sulfonyl, 

R5 is hydrogen, 1-4C-alkyl. 1-4C-alkoxy. 1-4C-alkoxycarbonyl, halogen, trifluoromethyl or hy- 
droxy. 

R6 is hydrogen. 1 -4C-alkyl or halogen and 
R7is hydrogen. 1-4C-alkyl or halogen, 
and wherein 
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aryl is phenyl or substituted phenyl with one. two or three same or different substituents from the 
group of 1-4C-alkyl. 1-4C-alkoxy. carboxy. 1-4C-alkoxycarbonyl, halogen, trifluoromethyl. nitro. 
trifluoromethoxy, hydroxy and cyano. • ■ 
and the salts of these compounds. 

In another aspect of the invenUon relates to compounds of the formula lb 




in which 

R1 is hydrogen. 1-4C-alkyl. 3-7C-cycloalkyl, 3-7C-cycloa!kyl-1-4C-alkyl. 1-4C-alkoxy. l-4C-alkoxy- 1 
4C-alRyl. 1-4C-aIkoxycarbonyl, 2-4C-alkenyl. 2-4C-alkynyl, fIuoro-1-4C-alkyl or hydroxy-1-4Cr 
alkyl. 

R2 is hydrogen, 1-4C-alkyl, aiyl. 3-7C-cyctoalkyl. 3-7C-cycloalkyl-1-4C-alkyl, 1-4C-alkoxycarbonyl;. 
mono- or di-1-4C-aikylamino1-4C-alkytearbonyl. hydroxy-1-4C-alkyl. fluoro>2-4<>alkyl. aiyM-4C- 
alkoxy-1-4C-alkyl 

R3 is hydrogen, halogen. fluoro-1-4C-aIkyl. carboxyl. -Cd-1-4C-alkb>qr. hydrbxy-1-4C-aikyi, 1^C- 
alkoxy-1-4C-alkyl. 1-4C-alkoxy-1-4C-alkoxy-1-4C-alkyl. fluoro-1-4C-alkoxy-1-4C-alkyl or the 
group -CO-NR31R32, 
where 

R31 is hydrogen, hydroxyl. 1-7C-alkyl. hydroxy-1-4C-alkyl. 1-4C-alkoxy.1-4C-alkyi or 3-7C- 
cycloalkyi and 

R32 is hydrogen. 1-7(>alkyi. hydroxy-1-4C-aikyl or 1-4C-alkoxy-1-4C-alkyi, 
or where 

R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyrrolidino. 
piperidino, piperazino, N-1-4C-alkylpiperazino, morpholino, aziridino or azetidino group, 

R4 Is hydrogen. 1-4C-alkyl. hydroxy-1-4C-alkyl. 1-4C-alkoxy, 2-4C-alkenyloxy. 1-4C-alkylcarbonyl, 
carboxy. 1-4C-alkoxycarbony). carboxy-1-4C-alkyl, 1-4C-alkoxycarbonyl-1-4C-alkyl. halogen, hy- 
droxy, aryl. aryl-1-4C-alkyl. aryl-oxy. aryl-1-4C«lkoxy, trifluoromethyl, nitro. amino, mono- or dl-l- 
4C-alkylamino, 1-4C-alkylcarbonylamino, 1-4C-alkoxycarbonylamino. 1-4C-alkoxy-1-4C- 
aikoxycaitwnylamino or sulfbnyl. 

R5 is hydrogen, 1-4C-alkyl. 1-4C-alkoxy. 1-4C-alkoxycarbonyl, halogen, trffluoromethyl or hydroxy. 
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X is O (oxygen) or NH and 
Z has the meaning -CHR8- or -CHR8-CHR9- 
where 

R8 is hydrogen. 1-7C-allcyl, 2-7C-alkenyl, hydroxyl, 1-4&a1koxy, oxo-subsBtuted 1-4C-alkoxy, 3- 
7C-cycloalkoxy, 3-7C-cycloalkyl-1-4C-alkoxy. hydroxy-1-4C-alkoxy. 1-4C-alkoxy*1-4C-alkoxy, 
1-4C-alkoxy-1-4C-alkoxy-1-4C-alkoxy. 3-7C-cycloalkoxy-1^0alkoxy, 3-7C-cycloa!kyH-4C- 
alkoxy-1-4C-alkoxy, I^C-alkylcarbonyloxy. halo-1-4C-alkoxy, amino, mono- or di-1-4C- 
alkylamino, 1-4C-alkylcarbonylamino. 1-4C-alkoxycarbonylamino, mono- or di-1-4C- 
alkylamlno-1-4C-alkylcarbonyIoxy, 1-4C-alkoxy.1-4C-alkoxycarbonylamino or 1-4C-alkoxy-1- 
4C-alkylcarbonyloxy, 

R9 is hydrogen. 1-7C-alkyl, 2-7C-alkenyl. hydroxyl, 1-4C-alkoxy, oxo-substituted 1-4C-alkoxy, 3- 
7C-cycloalkoxy, 3-7CH:ycloalkyl-1-4C-a!koxy, hydroxy-1-4C-alkoxy, 1-4C-alkoxy.1-4C-alkoxy, 
1-4C-alkoxy-1-4C-alkoxy-1-4C-alkoxy, 3-7C-cycIoalkoxy-1^G-alkoxy, 3-7C-cyc!oalkyH-4C- 
alkoxy-1-4C-alkoxy, 1-4C-alkylcarbonyloxy, halo-1-4C-aikoxy, amino, mono- or di-1-4C- 
alkylamino. 1-4C-alkytcarfoonylamtno, 1-4C-alkoxycarbonylamino, mono- or di-1*4C- 
alkylamino-1-4C-alkylcarbonyioxy, 1-4C-alkoxy-1-4C-alkoxycarbonylamino or 1-4C-alkoxy-1- 
4C-dIkylcdrbonyloxy, 

and wherein 

aryl is phenyl or substituted phenyl with one, two or three same or different substituents from the 
group of 1-4C-alkyl. 1-4C-alkoxy, carboxy, 1-4C-alkoxycarbonyl, halogen, trifluoromethyl, nitro, 
trifluoromethoxy, hydroxy and cyano, 
and the salts of these compounds. 

The compounds of the formula lb have up to three chiral centers in the parent structure. The invention 
thus relates to all conceivable stereoisomers in any desired mixing ratio to one another, including the 
pure enantiomers, which are a preferred subject of the invention. 

Among the compounds of the formula 1a, preferred compounds are those of the formula 1a-1 



R5 




where 



R1 is hydrogen or 1-4C-alkyl, 
R2 is hydrogen or 1 -4C-alkyl, 
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R3 is carboxyl. •CO-1-4C-alkoxy. hydroxy-1-4C-alkyl. 1-4C-alkaxy.1-4C-allcyl. or the group -CX>- 
NR31R32, 
where 

R31 is hydrogen. 1-7C-aikyl. hydroxy-1-4C-all<yl, 1-4C-alkoxy-1-4C-alkyl or 3-7C-cycIoaIkyl and . 
R32 is hydrogen. 1-7C-aIkyl. 
or where 

R31 and R32 together. Including the nitrogen atom to which l>oth are bonded, are a pyrroIWino. 

pipendino, piperazino. N-1 -4C-alkylplperazino. morphollno. aziridino or azeb'dino group, 
R4 is hydrogen. 1-40alkyl, hydroxy^l^C-alkyl, 1-4C^lkoxy. 1-4C-alkoxycart»nyl. trifluoromethyl, 

amino, mono- or di-1-4C-allcylamino, 1-4C-alkylcan)onylamino. 1-4C-alkoxycart)onylamlnd or 1- 

4C-aikoxy-1-4C-alkoxycarbonylamino, 
R5 is hydrogen, 1-4C-aIkyl or i^C-alkoxy and 

X is O (oxygen) or NH. .... 
and the salts of these compounds. 

Among the compounds of the formula lb, compounds of the formula 1 b-1 ~ . ' ■ 




(1b-1) 



R8 



are preferred. . .. 

Preferred exemplary compounds of the fomnuta 1t>-1 aie those, in which 
R1 is 1-4C-alkyl. 

R2 is hydrogen or 1-4C-alkyl, 

R3 is carboxyl. -CO-1-4C-a!koxy. 1-4C-alkoxy-1-4C-alky|. 1-4C-alkoxy-1-4C-alkoxy-1-4C-aIlcyl or the 
group -CP-NR31R32. 
where 

R31 Is hydrogen. 1-7C-alkyl, hydroxy-t-4C-alkyl. 1-4e-alkoxy-1-4C-alkyror 3-7C-cycloalkyl and 

R32 is hydrogen, 1-7C-aikyl, hydroxy-1-4C-alkyl or 1-4C-alkoxy-1-4C-aikyl, 

orwhere 

R31 and.R32 together, Including the nitrogen atom to whfch both are bonded, are a pyrrolidino, 
pipendino, piperazino. N-1-4C-alkylpiperazino, morphollno, aziridino or azetidino group, 

R4 is hydrogen. 1-4C-alkyi, 1-4C-aikoxy or halogen, 

R5 is hydrogen, 

R8 is hydroxyl, 1-4C-alkoxy. oxo-substituted 1-4C-alkoxy. 3-7C-cycloalkoxy. 3-7C-cycloalkyM.4C- 
alkoxy, hydroxy-1^C-alkoxy, 1-4C-alkoxy-1-4C-alkoxy. 1-4C-alkoxy-1wJC-alkoky-1^C-alkoxy, 3- 
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7C-cycloalkoxy-1 -4C-alkoxy, 3-7C-cycloallcyH -4C-aIkoxy-1 -4C-alkoxy» 1 ^C-alkylcarbonytoxy, 
halo-1-4C-alkoxy, amino, mono* or di-1-4C-alkylamino. 1-4C-alkylcarbonyiamino. 1-4C- 
alkoxycarbonylamino, mono- or di-1r4C-alkyiamino-1-4C*alkylcarbonyloxy, 1-4C-alkoxy-1-4C- 
alkoxycarbonylamino or 1-4C-alkoxy-1-4C-alkylcarbonyloxy 

X is O (oxygen) or NH. 

and their salts. 

Preferred compounds are those of formula 1a-1. 

Particularly preferred compounds of the formula 1a-1 are those, in which 
R1 is 1-4C-alkyl. 
R2 is 1-4C-alkyl. 

R3 is carboxyi, -CO-1-4C-alkoxy, 1-4C-alkoxy-1-4C-alkyt or the group -CO-NR31R32, . 
where 

R31 is hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-a!kylor3-7C-cycloalkyland 
R32 ts hydrogen or 1-4C*alkyl, 

R4 is 1 -4C-alkyl or 1 -4C-aikylcart>onylamino, 

R5 is 1-4C-alkyl, 

X is O (oxygen) or NH, 

and their salts. 

Particularly preferred are the compounds given as final products of formula 1 in the examples, and the 
salts of these compounds. 

The compounds according to the inventton can be syntheisised from corresponding starting com- 
pounds, for example according to the reaction schemes given below. The synthesis is carried out in a 
manner known to the expert for example as described in more detail in the following examples. 

The starting compounds are known, for example from M. W. Lovell, S. G. Schulman, Anal. Chem. 
1983, 55, 963-965 (e. g. 4*bromo-6-nitro-1.2*phenylenediamlne). 6-l-ialo,4-nitro-substituted benzimida- 
zoles are known in literature, for example 6-chloro-2-nniethyl-4-nitro-1(3)H-benzimldazole (Gillespie et 
al.. J. Org, Chem. 1960, 25, 942) or they can be prepared using analogous process steps. 1.2- 
Epoxyindan is described for example in W. F. Whitmore; A. I. Gebhart, J. Am. Chem. Soc. 1942, 64, 
912. In general, substituted alkyi-, alkoxy- or halogeno-epoxyindanes can be prepared from the corre- 
sponding substituted indenes by methods known from literature (e.g. epoxidatton). The compounds of 
the general formula la can be obtained by reacting substituted benzimidazoles of formula I with com- 
pounds of formula II as depicted in scheme 1. 
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Analogously, compounds of the general formula 1b 
of formula I V 
pound 1b-1). 




la. X 3 O. NH 



of formula I With epoxyindanesm c«mWn„ . . '^^ fBacting substituted benzfmldazoles 

^Po^'ndanes III. carrying any desired subsUtuent R4 and R5 (of. scheme 2 for a com- 



Scheme 2: 




R4 

0:7 



rac. 



i. X = O. NH 



III 




DH 



1b-1. X = O. NH 

R2, or conversion of the hydroxvl amuo into an p or of R2 - H into another group 

^scneme i and 2) or more conveniently at a later point in Hme. 
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Examples 
Starting materials 

A. 2-Benzyloxy-4-bronio-6-nitro-aiiiline 

To a suspension of 50 g (325 mmol) 2-amino-3-nitrophenol, 45 g (325 mmol) potassium carbonate and 
2 g (13 mmol) sodium iodide in 400 ml ethanol were added 47 ml (408 mmol) benzyl chloride and the 
mixture was heated to 80 ''C. After 2 h, the reaction mixture was cooled down and the solvent was 
evaporated. The residue was dissolved in ethyl acetate and extracted with water The organic layer was 
dried over anhydrous magnesium sulphate and evaporated. Coevaporation with dichloromethane led to 
a dark brown oily residue which was dissolved in 400 ml acetonitrile. After addition of 63.4 g (356 mmol) 
N-bromosuccinimide, the reaction mixture was refluxed for 1 h. After cooling down, 400 g of silica gel 
were added and the mixture was evaporated to dryness. The resulting solid was purified by column 
chromatography on silica gel using ethyl acetate:light petroleum ether (4:1, v/v). Evaporation of the 
eluent left a solid which was recrystailized from ethyl acetate/n-hepteine to give 62 g (59 %) of the title 
compound as a red solid.(m.p. 90 **C). 

B. M-Acetyl-N-<2-benzyioxy-4*bromo-6-nitro-phenyl)-acetamide 

A suspension of 20 g (62 mmol) 2-benzyloxy-4-bromo-6-nitro-aniline in 120 ml acetic anhydride and 2 
ml rnethanesulphonic acid was heated to 120 ^'C. After complete reaction (15 min), excess acetic anhy- 
dride was evaporated. The residue was dissolved in dichloromethaneAvater and neutralized with 6N 
aqueous sodium hydroxide. The organic layer was separated, dried over anhydrous magnesium sul- 
- phate and evaporated. Crystallization of the residue from ethyl acetafe/n-heptane yielded 23.2 g (92 %) 
of the title compound as a cream-coloured solid (m.p. 148 "C). 

C. N-(2-Amino-6-benzyloxy-4-bromo-phenyl)-acetamide 

A suspension of 23 g (56 mmol) N-acetyl-N-(2-benzyloxy-4-bromo-6-nitro-phenyl)-acetamide, 5.5 g (34 
mmol) iron(lll) chloride and 13.8 g activated charcoal in 600 ml methanol was heated to reflux. To the 
reaction mixture were added 28 ml hydrazine hydrate (95 %) to maintain gentle reflux. After complete 
reaction (2 h). the mixture was cooled, down and filtered through celite. The filter cake was washed 
thoroughly with dichlorcmethane/methanol and the filtrate was evaporated to dryness. The residue was 
partitioned between, dichloromethane/methanol and water. The organic layer was washed with brine, 
dried over anhydrous magnesium sulphate and evaporated. The residue was recrystailized from boiling 
ethyl acetate/n-heptane to give 12.3 g (65 %) of the title compound as a oolouriess solid (m.p. 1 85 ^C). 

D. N-<2-Benzyloxy-4-bromo-6-dimethylamino-phenyl)^cetamfde 

A suspension of 5.0 g (15 mmol) N-(2-amino-6-benzyloxy-4-bromo-phenyl)-acetamlde in 80 ml metha- 
nol and 34 ml formaldehyde (37 %) was acidified with saturated methanolic hydrogen chloride to give a 
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clear yellow solutibn. To the. solution were added i «; « .1 ^. 

(79/o)ofthettlecompoundasacolourtess«olld(m.p.l77«C). 7 . «ye'°«i4.3g 

E. 4-Ben2yloxy4.bromo-1.2-dfmethyM//-betizIinlda2ole 

F. Ethyl 4^iyd«,xy.1.2^imethy|.1/«,en2lmldazole^arboxylato 

5.91g(69/„)ofthetitlecompoundasacolourtesssoiid(m.p.272-273X).;. ««riogive. 
6.Methyl4^vdroxy.l^KllmethyM//4»n2lmlda2ole^arlM>xyte^^ 

100 ml methanol was hydrogenated over 0.7 g 10% Pd/c /30 1 h»r u w o . ™^ ^ " 

Altered otr. washed seve., «mes ^ hot me^anot aTJL'^a I. 

cryslaMfzed from methanol/diethyl ether to give 6 g (99 ox. of th« 1^ T 

(m.p. 286 »C). give o g (99 ^) of the title compound as a colouriess solid 

H. 4^dwxy^ethoxymethy|.1^^jmethyM//.ben2imlda2ole 

A solution Of r2 g (4.1 mmo.) 4-benzy,oxy-6-methoxymethy^i.2-dimethyMA^benz.„,idazole In 12 ml 
methanol was hydrogenated over 0 12 a 10»^ ph//- k v . «enamraazoie in 12 ml 

0.83 g (99 ^) Of the title compound as a colourless solid (m.p. 219-220 'C). - ' " 

I. «-<'-.N.D.methyIamlnocarbonylM*ydroxy-1^^,methyM . 

L^^^J ^r^.' ^•-•^°'^-«-(N.N-dlmethylamlnocartonyl^i.2-dlme^^^ 
benzimidazole .n 80 ml methanol was hydrogenated over 0.3 g 10% Pd/C (1 bar H,) for 6 h 

T:z7:::r j^^ltzzz 

1.2g(71 %)ofthetittecompoundasacolouriesssolid(m.p.248''C). neiogive 
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J. 6-Bromo-2-methyl-4-iiitro-1 (3)//-benzimIdazole 

To a suspension of 65 g (0.28 mol) 5-bromo-3.nitro.1.2-phenylenediamine in 600 ml ethanol were 
added 140 ml 5N hydrochloric acid. The reaction mixture was hetaed to reflux and 58 ml (0.56 mot) 2.4- 
pentanedione were added In one portion. After 1 h, the mixture was cooled down, poured into 500 mi 
water and neutralized with cone, ammonia. The precipitate was collected, washed thoroughly with water 
and dried over phosphorus pentoxide to give 70.8 g (99 %) of the title compound (m.p. 229-231 "C). 



K. 6-Bromo-4-nitro-1(3)//-benzimidazole 

To a suspension of 14.25 g (61.4 mmol) 5-bromo-3-nitro-1.2-phenyfenediamine in 120 ml 4N hydro- 
chloric acid were added 4.65 ml (123 mmol) fomiic acid. The reaction mixture was heated to 120 "C. 
After 1.5 h, the mixture was cooled down and neutralized with cone, ammonia. The precipitate was 
collected, washed with water and dried over phosphorus pentoxide. Recrystallization frorii ethanol and 
activated charcoal yielded 9.79 g (66 %) of the title compound (m.p. 249 X). 



L. 6-Bromo-2-metlioxyinethyM-nitro>1(3)M4>enziinidazole 

A suspension of 1 g (4.3 mmol) 5-bromo-3-nltro-1,2-phenylenediamlne in 4 ml methoxyacetle acid was 
heated to 110 "C for 16 h. The mixture was poured into icewater. neutralized with 6N aqueous sodHim 
hydroxide and extracted with dichloromethane. The organic layer was separated, dried over anhydrous 
magnesium sulphate and evaporated. Purification of the residue by crystallization from ethyl acetate 
and activated charcoal yielded 0.9 g (73 %) of the title compound as a colouriess solid (m.p. 173 "C). 

M. 6-Bromo-1-metliyl-4-nitn>-1IM>enzimfdazole 

A suspension t>f 5.12^ g (21.2 mmol) 6-bromo-4Hiitro-1(3)W-benzlmldazole and 4.6 g (33.3 mmol) po- 
tassium carbonate in 200 ml acetone was stirred for 30 min and 1.54 ml (24.7 mmoO methyl Iodide 
were then added. After sUm'ng fbr 18 h at ambient temperature, excess solvent was evaporated and the 
residue was partitioned between dichloromethane and water. The organic layer was separated, dried 
over anhydrous magnesium sulphate and evaporated. Purification of the residue by crystallization from 
ethyl acetate yielded 2.7 g (50 %) of the title compound as a colouriess solid (m.p. 198 "C), 

N.6-Bromo-2-methoxymethyM-fnethyl-4-nltro-1H-benzlmIdazole 

To a suspension of 13 g (45.4 mmol) 6-bromo-2-metho)^ethyM-nitro-1(3)H-ljenzimidazole and 12.6 
g (90.9 mmol) potassium caitonate In 130 ml acetone were added 6.8 g (47.7 mmol) methyl Iodide and 
tte mixture was starred for 18 h at ambient temperature. The thick suspension was poured into 200 ml 
water and extracted wirfth dichloromethane. The organic layer was dried over anhydrous magnesium 
sulphate and evaporated. PurificaHon of the residue by crystallization from diisopropyl ether yielded 13.6 
g (99 %) of the title compound as a yellow solid (m.p. 145-147 "C). 



■ warxjnum 03 



Olmemomanm w» added a s<*«,-^ Tl 5 o «t ' n^? """"" " " "'"^ 

n>ed,Wcl.lortde (60 %) w«e added o«,r 20 ml„ v«h«, f f ' ^'"^ 

carelully added a,« ^ ^ ^^^J^ I^Td^ «nlshed (, h>. ,0 m, water were 

was dned a„M«.ua magneslur^at^ a«. wale,. The organic layer 

ch«^.C«p,^ J.,1^ ge, IZZ^t^t;lr°^. 7^ Clhe rescue ^ ecu™, 

109X). *'°"'"'*»«>''V<>undiasayelov,solld<rh.p. 108- 

P.«-BnMno-1^|lll«hyMHrtlTO.1/Hi»iBtailda»>le 

r;rr:j™r„-— r ^^^^^^^ 

ca.*^ added and n*dl ^ ^r^rThT^r.'."""^ 

ea me g (74 ^) of the MIe compound as a colourless scud (in.p. 193-10S -C). 
0-*Amino<J)remo.1^iielhy|.1«*«iiinilda»le 

hea.ed...c:nLTsi:r Mr^=:;^r:r:r - 

amount of 2 ml hydrazine hydrate (95 %l «. a further ■ 

through cellte and the preo^ ^ZtT^ """"" ^ 

eyaporated to teaye a Ld tL^'^T '«*™"«^- was 

en«dte,a«:m«hanol (6:3.6 oTtwrCrar^ --"^^'^ °" ' 
...eccmpoundasallgMyellow^.IZp';;^!:;.'^*"^ 

R^4JtallH^«*,o««,.jHnrtI,,,xj,„,«^ 

hydra^ne hyd..e i^%TZ ZT^ '^1'" » " 

added. Afler4 h the hot ,e=^n ^ ^ » "Wheramounlof 4 ml hydrazina hydrate (95 %) was 

-thand and ille't^ Trrlr'^'^"^ 

Odontography rZ gerusino 1!^ T ""^"^ P"*- by column - 

l^ether^55r(r2« "Zr '""''^""'''"••^^ W>,. cstainzatlonftomdllsop.^ 

«io.5g(72 -4) of the title compound as a colourless solld(m.p. 138-140-C). 
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S. 4-Amino-1*ben2yloxymethyl-64>romo-2Hiiethyl-1//-benziin!dazola 

To a suspension of 10 g (26.6 mmol) 1-benzyloxymethyl-6-bromo-2-nfiethyM-nitro-1H4}en2iniida2oIe 
and 1 g activated charcoal In 150 ml methanol were added 5.2 g (31.9 mmol) iron(lll) chloride and 6.5 
ml hydrazine hydrate (95 %). After refluxlng for 1 h, a further amount of 3 ml hydrazine hydrate (95 %) 
was added. After 6 h, the hot reaction mixture was filtered through celite and the filter cake was washed 
with hot methanol. The filtrate was evaporated to leave a yellow solid which was purified by column 
chromatography on silica gel using dlchloromethane:methanol (9:1, v/v). Crystallization from diisopropyl 
ether yielded 6.68 g (73 %) of the title compound as a light yellow solid (m.p. 142 ^C). 

T.4-Amino-6-bromo*1^-<limethyM//-benzimidazole 

To a solution of 19 g (70 mmol) 6-bromo-1.2-dimethyl-4-nitro-1H-benzlmidazole in 250 ml methanol 
were added 13.7 g (84 mmol) iron(lll) chloride and 6 g activated charcoal. The reaction mixture was 
heated to 80 'C and 17 ml hydrazine hydrate (95 %) were slowly added. After refluxirig for 3 h, the hot 
reaction mbcture was filtered through celite and the precipitate was washed with methanol and di- 
chloromethane. The filtrate was evaporated to leave a suspension, which was treated with n-heptane. 
The precipitate was collected, washed with n-heptane and dried to give 13.3 g (79 %) of the title com- 
pound as a solid (m.p. 206-209 ""C). 

U, 6-Bromo-4-(2-ethy|.6-methyl-benzylamino)-1 ,2-dimethyM//-benzImidazole 

To a suspension of 12 g (50 mmol) 4-amino-6-bromo-1,2-dimethyHH-benzimidazole and 8.8 g (52 
mmol) 2-ethyl-6-methyl-benzyl chloride in 220 ml acetone were added 5.5 g (52 mmol) sodium carbon- 
ate and 1.5 g (10 mmol) sodium iodide. After 3 h stimng at 45 **C. the reaction mbcture was poured Into 
400 ml water and extracted vwth ethyl acetate. The organic layer was separated, dried over anhydrous 
magnesium sulphate and evaporated. Purification of the residue by column chromatography on silica 
gel using* dichloromethaneimethanol (100:3. v/v) and crystallization with h-heptane yielded 15.6 g (84 
%) of the title compound as a colourless solid (m.p. 145-147 'C). 

V.6-Bromo-4-(2,6rdimethyl-benzylamino)-1,2-dimethyMH-benzimldaz6le 

To a suspension of 0.97 g (4 mmol) 4-amino^bromo-1,2-dimethyl-1H-benzimidazole and 0.66 g (4.2 
mmol) 2,6-dimethylrbenzyl chloride in 25 ml acetonitrile were added 0.56 g (4 mmol) potassium carbo- 
nate and 70 mg (0.4 mmol) potassium iodide. After 1 h stimng at 65 **C, 2 ml IN aqueous ammonia 
were added and the reaction mixture viras evaporated. The residue was partitioned between dichloro- 
methane and water, the organic layer was separated, dried over anhydrous magnesium sulphate and 
evaporated. Purification of the residue by column chromatography on silica gel using ethyl acetate:light 
petroleum ether (1:1, viv) and crystallization from ettiyl acetate/n-heptane yielded 0.93 g (64 %) of the 
titie compound as a colouriess solid (m.p. 185 '^C). 

W.1-Benzyloxymethyt-6-bromo-4-(2-ethyl-6-methy|.benzylamino)-2-m 

To a suspension of 6.5 g (18.8 mmol) 4-amino-1-benzyloxymethyl-6-bromo-2-meOiyl-1H-ben2imldazole 
and 3.32 g (19.7 mmol) 2-ethyl^methyl-benzyl chloride in 120 ml acetonitrile were added 3.0 g (28.2 
mmol) sodium carbonate and 0.56 g (3.75 mmol) sodium Iodide. After 3 h reflux, the reaction mixture 
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o.«i9(77 A)oflhetaiecoinpouiKla8aoolo<me8s«)li(l(in.p. nr-lisx).. 

n.«hane™rth«o. (100-1 W^JlT/ro l^^T ch^matography on ,»ca gel using «c«o^. 
.132-134 -C). . '. ""^ « "> »' "» «" compound as a cotouHess solB (n,.p. 

- ...e g caa. .ri:c;::r:czs:^^^ 

n...,po.assK.n,ca^„3.ean<.aca.a^«oaZ„.o;::^^ 

mixture was poured Into 200 ml water * ^ . ^' reaction 

a~».«g{54 ^)oflhe^lte«.mpogndasacolouflesssolrd(n..p. 11(M12-C) 

diisopropyl ether yielded 0 84 o (23 %\ of tho f!«i« ^ . ' crystallization from • 

ea 0.84 g (23 %) of the title compound as a colouriess solid (m.p. 143-145 "C). 

To a suspension of 3 g (12.5 mmol) 4^fnlno^b«,mo-1 2^lnieth«l.i« h»„v^vi . - 
methylamine(2M solution in tetrahydrofuran) were add^Jir Tr^^^^^^'^^^ 
2 g (7.5 ..ol> tnphenylphospHlne' tT:^71^ZZII^^^^ 

bar carbon monoxide pressure 120 X) for 16 h^. . ^"'^ carbonylated (6 

200 ml water and 100 ml sa^^J^J!^ "^"^^ ^ ""'^^ ^""^^ ^^'-^ '"to 

The organic layer rs T CtrwashTTT"^ ""^ dchloromethane. 

evaporated. Purf«X T^lrue^^^^^^^^ ^ ""^'^"'^ ^""'^^^'^ 

the residue by column chromatography on silica gel using ethyl ace- 
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tate/melhanol (4:1, viv) and ciyslallizatfon from dilsopropyl ether yielded 0,7 g (24 %) of the title com- 
pound as a colourless solid (m.p. 230-234 ''C). 

Final products of the formula 1 

!• Methyl 4K2-ethyl-6-methyl4>enzyloxyH>2-dlmethyMH4>erizimIdu^^ 

To a solution of 2.0 g (9.1 mmol) methyl 4-hydroxy-1,2-dlmethyHH-benzlmida2ole-6-carboxylate and 

1.7 g (10.1 mmol) 2-ethyl-6-methyl-ben2yl chloride in 56 ml N,N-dimethylfomiamide were slowly added 
0.7 g (17.5 mmol) sodium hydride (60 % w/iv dispersion In mineral oil). After 1 h, a further amount of 
0.3 g (1.8 mmol) 2-ethyl-€-methyl-benzyl chloride was added and the mixture was stirred for 4 h. The 
mixture was carefully hydrolyzed with saturated aqueous ammonium chloride and partitioned between 
dichloromethane and water- The organic layer was dried over anhydrous magnesium sulphate and 
evaporated. Purification of the residue by crystallization from water/acetone yielded 2.7 g (84 %) of the 
title compound as a solid (m.p. 1 57 ''C). 

2. 4-(2-ethyl-6rmethyl-benzyloxyH»2-^iinethyM/Mieiizlm^ Acid 

To a suspension of 2.6 g (7.4 mmol) methyl 4-(2-ethyl-6-methyl-ben2yloxy)-1,2-dimethyHH- 
benzimidazoIe-6-carboxylate in 75 ml dioxane were added 15 ml 2N aqueous sodium hydroxide. After 3 
h at 80 'C. the reaction mixture was cooled down and the pH was adjusted to pH = 7 by the addition of 
6N hydrochloric acid. After addition of 50 g silica gel, the mixture was evaporated to dryness and the 
residue was purified by column chromatography on silica gel using dichloromethane/methanol 4:1 (v/v). 
Evaporation of the solvent left a solid, which was crystallized from diethyl ether to give 2.67 g (quant.) of 
the title compound (crude product, contained silica gel) which was used without further purification for 

-the-nextstep. - • - ■- - . 

» . • • 

3. Methyl 4-(2,6-dinriethyl*benzyloxyH»2-KllmethyMH-benzimidazole-^^ 

To a solution of 3.6 g (16.4 mmol) methyl 4-hydroxy-1,2-dimethyMH-benzlmldazoIe-6-carboxylate and 

2.8 g (18.1 mmol) 2,6-dimethyl-benzyl chloride in 100 ml N.N-dimethylfbnmamide were slowly added 1.3 
g (32.5 mmol) sodium hydride (60 % wlw dispersion in mineral oil) over a period of 2 h. After complete 
reaction, the mixture was carefully hydrolyzed vwth saturated aqueous ammonium chloride and diluted 
with 500 ml water. The precipitate was collected, washed thoroughly with water and dried over phos- 
phorus pentoxide to give 4.04 g (73 %) of the title compound (m.p. 165-169 X): 

4. 4-(2,6^inriethyl4)enzyloxy)-1,2KlfmethyMH.benzImldazo!e-6^ Acid 

To a suspension of 3.5 g (10.3 mmol) methyl 4-(2,6-dImethyl-benzyloxy)-1,2-dimethyl-1H- 
benzimidazole-6-cari30xylate in 100 ml dioxane were added 20 ml 2N aqueous sodium hydroxide. After 
2 h at 80 *C. the reaction mbrture was cooled down and the pH was adjusted to pH = 7 by the addition 
of 6N hydrochloric acid. After addition of 50 g silica gel, the mixture was evaporated to dryness and the 
residue was put on a column and eluted with dichloromethane/methanol 4:1 (v/^O- EvaporaUon of the 
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182 -C). ' ™« compound as a colourless solid (m.p. 16I- 
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9. 6-(N,N-Dlmethy laminocarbony IH-(2,6-dimethy l-benzyloxyH ,2-difnethy 1-1 //-benzimidazole 

To a suspension of 1.0 g (3.08 mnnol) 1.2-dlmethyl-4^2,6-<limemyl-benzyloxy)-1H4)enzimidazole-6 
carboxylic add in 40 ml dichloromethane and 10 ml N,N-dimethylfonnamide were added 1.7 g (5.3 
mmol) 0-(1H-benzotriazol-1-yl).N,N.N',N'-tetramethyl-uronium tetrafluoroborate (TBTU) and the mbc- 
ture was heated to 40 ""C. After 1 h. 3 J ml (18.5 mmol) of dimethylamine (5M solution in tetrahydrofu- 
ran) were added at ambient temperature. After 30 min. the reaction mixture was partitioned between 2N 
aqueous sodium hydroxide and dichloromethane. The organic layer was separated, dried over anhy- 
drous magnesium sulphate and evaporated. Purification of the residue by column chromatography on 
silica gel using dichloromethane: methanol (13:1, viv) gave an oil which was crystallized fiiom ethyl ace- 
tate/light petroleum ether to yield 1.0 g (91 %) of ttie title compound as a yellow solid (m.p. 180 X). 

10. 4-((fans-2.3-Dihydro-24>ydroxy-1-indenyloxy)-6«(N,N-dimethylaminocarboriylH^^ 

IH-benzimldazole Oxalate - - 

To a suspension of 0.5 g (2.1 mmol) 6-(N,N-dimethylaminocarbonyl)-4-hydroxy-1,2-dimethyMH- 
benzimldazole and 1.1 g (8.3 mmol) 1,2-epoxymdane in 5.3 ml methanol and 1.3 ml water were added 
0.6 ml triethylamine and the mixture was heated to 70 X for 30 min. The cooled solution was parti* 
tioned between dichloromethane and water. The organic layer was separated, dried over anhydrous 
magnesium sulphate and evaporated. Purification of the residue by column chromatography on silica 
gel using dichloromethane: methanol (13:1, v/v) gave an oil which was dissolved in acetone and treated 
with a solution of 0.27 g (2.1 mmol) oxalic acid dihydrate in acetone. The precipitate was collected and 
washed with acetone to yield 0.64 g (65 %) of the titte compound as a colouriess solid (m.p. 144-145 
•C). 

11.4-[(1S,2S)-2,3-Dmydro-2-hydroxy-1-indenyloxy]-6^N,N4)imethyIaminocarbo 
1ff4>efizinnidazole Oxalate - " ~ — 

To a suspension of 0.5 g (2.1 mmbl) 6-(N,N-<iimethylaminocarbonyl>4-hydroxy-1,2<limethyl-1H- 
benzimidazole and 0.75 g (5.7 mmol) (1R,2S)-epoxyihdane in 5 ml ethanol and 1.25 ml water were 
added 0.6 ml triethylamine and the mixture was heated to 60 X for 48 h. The cooled solution was parti- 
tioned between dichloromethane and water. The organic layer was separated, dried over anhydrous 
magnesium sulphate and evaporated. Purification of the residue by column chromatography on silica 
gel using dichloromethane: methanol (13:1, v/v) gave an oil which was dissolved in acetone and treated 
with a solution of 0.12 g (1 mmol) oxalic acid dihydrate in acetone. The precipitate was collected and 
washed with acetone and diethylether to yield 0.14 g (14 %) of the title compound as a colouriess solid 
(m.p. 126-127 92 % ee). 

12. 4-<frans^2,3-Dihydro-2-methoxy-14ndenyloxy)-«-(N,N-Dlmethylamin 
IH-benzimldazole Oxalate 

To a solufion of 0.57 g (1.56 mmol) 4-(ffa/is-2,3-dihydro-2-hydroxy-1-indenyloxy)-6-(N,N- 
dimethylaminocarbonyl)-1,2-dimethyHH-benzlmidazole in 5 ml N,N-dimethylformamide were slowly 
added 0.15 g (2.3 mmol) sodium hydride (60 % w/w dispersion in mineral oil) at 0 ^^C. After 5 min, 0.13 
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ml (2 mmoO methyl iodide were added »nri 

ene:dioxane.«>eB>a„ol (6:3:1 WvM saw an ni^ k *""'«<'8raP'>/ o" siPIca gel using lolu- 
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sapamted. drtad over anhyd-oua n^gn^TtZTId 

cotan chramalosraphy on saica oel uZT, ««poialed. PurtHcaBon of »,e residue by 

140 -C). ^ ^^'^ A) of the bae compound as a solid (nilp. 

amine and ^ „i^,e ITe^^ tTn,'"' ^'h"" 1 08 «e»^ 

chloramelhane and saturated aqueous a™™„- 1^ pafSUoned between dl- 

<»»«.M«».s magnes,un,lZZdXZdT?- ™" - separated, dded 

-PKy on sl^ge, using d^j;raIr«T^r°''^r"'^"^"*^^^ 
•one and treated ««, a solution of 0 51 o mTIT V' ' ' o<l was dlssolwd », ao^ 
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Pl«e and evaporated. PunBcatlon of the residue by ayslalfealion fton, 
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ethanol/diethyl ether yielded 5.66 g (72 %) of the title compound which was used without further purifi- 
cation in the next step* 

16. 4-<frans^2,3-Dihydro-2-hydroxy-14ndenytoxyH^KlinfiethyM/^benzi^ 
Acid 

To a suspension of 5.6 g (15.3 mmol) ethyl 4-(fran5-2,3-dihydro-2-hydroxy-1-indenyloxy)-1,2-dimethyl- 
1H-benzimidazole-6-cart)oxylate in 50 nnl dioxane were added 10 ml 2N aqueous sodium hydroMde. 
After 2.5 h at 80 ''C. the reaction mixture was cooled down and the pH was adjusted to pH » 6 by the 
addition of 6N hydrochloric acid. After addition of 50 g silica gel, the mixture was evaporated to dryness 
and the residue was put on a column and eluted with dichloromethane/methanol 4:1 (v/v). Evaporation 
of the solvent left a solid, which was crystallized from ethyl acetate/n-heptane to give 5.3 g (quant) of 
the title compound (m.p. 306 ""C). 

17. Ethyl 4-(frans-5-chloro-2,3-dihydro-2-hydroxy-1-indenyloxyH»2HlimethyMH-benzimI^ 
6-carboxylate 

To a suspension of 1:17 g (5.0 mmol) ethyl 4-hydroxy-1,2-dimethyMH-benzimidazole-6-carboxylate 
and 2.47 g (10 mmol) 2-bromo-5-chloro^2,3-dihydro-1H-inden-1-ol in 20 ml ethanol and 5 ml water were 
added 4.14 g (30 mmol) potassium carbonate and the mixture was heated to 50 X. After 2 h, a further 
amount of 1 g (4 mmol) 2-bromo-5-chloro>2,3-dihydro-1H-inden-1-ol and 2 g (14.5 mmol) potassium 
carbonate were added and stirring was continued for 5 h. The cooled solution was partitioned between 
dichloromethane and saturated aqueous ammonium chloride. The organic layer was separated, dried 
over anhydrous magnesium sulphate and evaporated. Purification of the residue by column chromatog- 
raphy on silica gel using dichloromethane/methanol (100:3. viv) yielded 0:52 g (26 %) of the title com- 
pound which was used without further purification in the next step. 

1 8. 4-<tRa/is^^hloro-2,3-dihydro-2-hydroxy-1-Indenyloxy)-1 ^*dIm6thyMH-benzimidazole-6- 
carboxyllc Acid 

To a suspension of 0.51 g (1.27 mmol) ethyl 4Kfrans-5-chloro-2,3-dihydra-2-hydroxy-1-indenyloxy)-1.2- 
dimethyl-1H-benzimidazole-6-carboxylate in 13 ml dioxane were added 2.5 ml 2N aqueous sodium 
hydroxide. After 4 h at 80 ""C, the reaction mixture was cooled down and the pH was adjusted to pH 6 
by the addition of 6N hydrochloric acid. After addition of 50 g silica gel. the mixture was evaporated to 
dryness and the residue was put on a column and eluted with dichloromethane/methanol 4:1 (v/v). 
Evaporation of the solvent left a solid, that was crystallized from n-heptane to give 0.63 g of the title 
compound (contained silica gel), which was used without further purification in the next step. 

19. 4^lrans-5^hioro-2,3-dihydro-2-hydroxy-1-indenyloxy)-6-(N,NKiimethyl^ 
dlmethyl-IZ/^benzimldazoIe Oxalate 

To a suspension of 0.63 g ("1.27 mmol', contained silica gel) 4-(tra/i5-5-chtoro-2,3-dihydro-2-hydroxy-1- 
indenyloxy)-1,2-dimethyl-1H-benzimidazole-6-carboxyllc acid in 14 ml dichloromethane and 7 ml N.N- 
dimethylformamide were added 0.6 g (1.9 mmol) 0-(1H«benzotriazol-1-yl)-N.N,N\N-tetramethyl- 
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was purified by column chromatography on silica gel using dichtoromethane/methanol (13:1. v/v^. Crys- 
tallization from ethyl acetate/n-heptane yielded 0.72 g of the title compound as a colouriess solid (m.p. 
134 X). 

23/4-((ran5-2,3-Dihydro-2-hydroxy-lHndenyloxyHi2-dimethyl^^^ 
benzimldazoie Oxalate 

To a suspension of 1,0 g (2.96 mmol) 4-(tmns-2,3-dihydro-2-hydroxy-lHndenyloxyH.2-dimethyl-1H^ 
benzimidazole-6-carboxylic acid in 20 ml dichioromethane and 10 ml 1-methyl-2-pyrrolidinone were 
added 1.45 g (4.5 mmol) 0-(1H-benzotria2oI-1-yl)-N,N,N\N".tetramethyl-uronfum tetrafluoroborate 
(TBTU) and the mixture was heated to 40 After 15 min, 0.49 ml (6 mmol) pyrrolidine were added at 
ambient temperature. After 2 h, the reaction mixture was partitioned between saturated aqueous am- 
monium chloride and dichioromethane. The organic layer was separated, dried over anhydrous magne- 
sium sulphate and evaporated. The residue was purified by column chromatography on silica gel using 
dichloromethane/methanol (13:1, Wv). The oil thus obtained was dissolved in acetone and treated with 
a solutioni of 0.38 g (3 mmol) oxalic add dihydrate in acetone. The precipitate was collected and 
washed with acetone and diethyl ether to yield 1 .06 g (74 %) of the title compound as a colourless solid 
(m.p. 124X). 

24. 4-(tra/is-2,3-Dihydro-2-hydroxy-1 -{ndenyloxy)-«-[(2-methoxyethyl)-methyl-aminocarbonyq- 
1 ,2-dimethyl-1//-benzimidazole Oxalate 

To a suspension of 1.0 g (2.96 mmol) 4-(frafis-2.3-dlhydro-2-hydroxy-1-indenytoxy)-1,2.dimethyMH- 
benzimidazole-6-carboxylic acid in 20 ml dichioromethane and 10 ml 1-methyl-2-pyrrolidinone were 
added 1.45 g (4.5 mmol) 0-(1H-benzotriazoi.1.yl)-N,N.N\N'.tetramethyl-uronium tetrafluoroborate 
(TBTU) and the mbcture was heated to 40 ^C. After 15 min, 0.54 g (6 mmol) (2-methoxyethyl)-methyl- 
amine were added at ambient temperature.' After' 1 h, the refaction mixture was partitioned between 
saturated aqueous ammonium chloride and dichioromethane. The organic layer was separated, dried 
over anhydrous magnesium sulphate and evaporated. The residue vms purified l>y column chromatog- 
raphy on silica gel using dichloromethane/methanol (13:1. v/v). The product fractions were evaporated 
and the residue was dissolved in acetone and treated wiUi a solution of 0.19 g (1.5 mmol) oxalic acid 
dihydrate in acetone. The precipitate was collected and washed with acetone and diethyl etiier to yield 
0.55 g (38 %) of ttie titie compound as a colouriess solid (m.p. 141 **C). 

25.4-(frans-2,3-Dihydro-2-hydroxy-1-indenyloxy).1,2-dimethyl-6-[(1-pI^ 
benzimldazoie Oxalate 

To a suspension of 1.3 g (3.84 mmol) 4-{*/ans-2,3^ihydro-2-hydroxy-1-indenyloxy)-1.2-dimethyHH- 
benzimidazole-6-carboxylic acid in 25 ml dichloromettiane and 10 ml N,N-dimett)yiformamide were 
added 1.85 g (5.76 mmol) 0-(1H-benzotriazo!-1-yl)-N.N,N\N'.tetrame«iyl-uronium tetrafluoroborate 
(TBTU) and the mbcture was heated to 40 •C. After 15 min, 0.64 ml (7.7 mmol) piperidine were added 
at ambient temperature. After 1 h, the reaction mixture was partitioned between saturated aqueous 
ammonium chloride and dichioromethane. The organic layer was separated, dried over anhydrous 
magnesium sulphate and evaporated. The residue was purified by column chromatography on silica gel 
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00 ^luunyiarea (lu Dar carbon monoxide pressure 100 ''C^ for ifi h tk^ . ^. 

^LraTidrrrrr—r-"^"---^^^ 

(72%) of thacilo compound as a cotogrtess solid (m.p. 190 X). yiefded 6.18 9 
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3.4 g (8.45 mmol) 6-bromo-4-(2-ethyl-6-methyl-benzylamino)-2-methoxymethyl-l-methyl-1HU 
benzimidazole were dissolved in 80 ml absolute ethanol and 10 ml triethyfamine and transferred to an 
autodave. Atter addition of 0.28 g (1.3 mmoO palladlum(ll) acetate and 1.1 g (4.2 mmol) triphenyl- 
phosphine. the reaction mixture was cartionytated (6 bar carbon monoxide pressure. 100 "C) for 16 h. 
The reaction mixture was cooled down, poured into 250 ml water and extracted with dichloromethane. 
The organic layer was separated, dried over anhydrous magnesium sulphate and evaporated. Purifica- 
tion of the residue by column chromatography on silica gel using ethyl aoetate:light petroleum ether 
(3:7, viv) and crystallization from diisopropyl ether yielded 2.2 g (66 %) of the title compound as a col- 
ouriess solid (m.p. 106-107 "C). 

30. Ethyl 4-(2,6-dimethyl-ben^laniino)-2-methoxymethyM-methyl-1H-benzlmldazole-6- 
carboxylate 

2.5 g -(6.43- mmol) 6^bromo-4-(2.6'<limethyl-benzyiamino)-2-methoxymethyl-1-memyl-1H-benzimid^^ 
were dissolved in 60 ml absolute ethanol and 7 ml triethylamine and transferred to an autoclave. After 
addition of 0.22 g (0.96 mmol) palladium(ll) acetate and 0.84 g (3.2 mmol) triphenylphosphine, the re- 
action mixture was carbonylated (6 bar carbon monoxide pressure. 110 •€) for 16 h. The reaction mb(- 
ture was cooled down, poured Into 260 ml water and extracted virith dichloroihethane. The organic layer 
was separated, dried over anhydrous magnesium sulphate and evaporated. Purification of the residue 
by column chromatography on silica gel using ethyl acetate:light petroleum ether (1:1, v/i^ and crystelli- 
zation from diisopropyl ether yielded 1.84 g (81 %) of the title compound as a yellow solid (m.p. 134-135 
•C). 

31. 4-(2-Ethyl-6-methyl-benzylamino)-i;2Klimethyl-1/y-benzImtdazole^arboxylic Acid 
To . a suspension of 5.0 g (13.7 mmol) ethyl 4-(2-ethyl^methyl-benzylamino)-1,2-dimethyHH- 
benzimldazole-6-carix>xylate in 80 ml dioxane were added 50 ml 2N aqueous sodium hydroxide. After 2 
h at 100 "C. the reaction mixture was cooled down, poured into 50 ml saturated aqueous ammonium 
chtoride and the pH was adjusted to pH » 6 by the addition of 6N hydrochloric acid. The thick predp'rtate 
was collected, washed with water and recrystelleed from ethanol to give 3.7 g (81 %) of the title com- 
pound as a colouriess solid (m.p. 312-314 X). 

32. 4-(2.6-Dimethyl-benzylamino)-1,2-dimethyM/y-bendmidazole^arboxylic Acid 
To a suspension of 5.0 g (14.2 mmol) ethyl 4-(2.6-dimethyl-benzylamino)-1.2-dimethyl-lH. 
benzlmidazole-6-carbo}qrlate In 50 ml dioxane were added 20 ml 2N aqueous sodium hydroxide. After 
16 h at 100 'C. the reaction mixture was cooled down and the pH was adjusted to pH = 7 by the addi- 
tion of 6N hydrochloric acid. After addition of 50 g silica gel. the mixture was evaporated to dryness and 
the residue was put on a column and eluted vtnth dtehloromethane/methanol 13:1 (v/v). Evaporation of 
the solvent left a solid, which was crystelllzed from acetone to give 4.15 g (90 %) of the title compound 
(m.p. 315-318 'C). 

33.4-(2-Ethyi-€-methyl-benzylamino)-2-methoxymethyl-lHnethyMH-benzlmidazoIe-6-carboxyilc 
Acid 
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^ _ ^^-«-tK«oo;iyiaie in 30 ml dioxane were added 16 ml 2N a^l■on..c^ 

drox^de. After 2 h at 100 «r iho r^^^^^ - ^ aqueous sodium hy- 

as a oriourtess aXU (m.p. 275-278 'CJ; s™ 9 (71 A) of the Ule compound 

•C). " as a cokxiiless8olkl(in.is. 269.272 

a«We. Th. organic Lj^^l^Tr «>*«te« w«h ett^ 

«^ccn^n<,as,co,«,ni^:;:r2^r^,"^^'^'''" 

as a colourless solid (m.p. 259-260 'C). u.o4 g (61 ^) of the bUe compound 

»aa coce. .own. pour; isl Z ^rZ ' ™» 

s nic ayer was separated, dned over anhydrous magnnium sul- 
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phate and evaporated. Purification of the residue by column chromatography on silica gel using tolu- 
ene/dioxane/methanol (6:3.6:0.4. vMv) and crystallization from diisopropyl ether yielded 0.38 g (93 %) 
of the title compound as a colourless solid (m.p. 186-187 X). 

38. 4-(2-Ethyl-6-methyl-benzylaininoH .2-dimethyl-1l#4)enzimIdazole4-carboxainide 

To a suspension of 1.0 g (2.96 mmol) 4.(2-ethyl-6-methyl-benzylamino).1.2-dimethyf-lH- 
benzlmidazole-S-carlwxylic acid in 10 ml tetrahydrofiiran and 5 ml N.N-dimethylformamide were added 
0.54 g (3.26 mmol) N.N'-carbonyldilmldazole. After 1 h. 10 ml saturated methanolic ammonia were 
added and stimng was continued for 1 h. 25 ml saturated aqueous ammonium chloride and 50 ml water 
were added and the mixhjre was extracted with dichloromethane. The organic layer was separated, 
dried over anhydrous magnesium sulphate and evaporated. Purification of the residue by column chro- 
matography; on silica gel using toluene/dioxane/methanol (6:3.8:0.2. v/v/v) and crystaliizabon from ethyl 
acetate/n-heptane ytelded 0.8 g (80 %) of the title compound as a colourtess solid (m.p; 240-241 "C). 

39. 4^2,6-Olmethyi-benzylatnino)-1 .2-dlmetfiyMIM>enzlmldazole-6^arboxamlde 

To a stirred suspension of 1.2 g (3.7 mmol) 4-(2.6-dimethyl-benzylamino)-1.2-dimethyl-1H. 
benzimidazole-6-carboxylic acid in 10 ml tetrahydrofuran and 5 ml N.N-dimethyiformamide were added 
0.7 g (4.3 mmol) N.N'-carbonylditmidazole. After 1 h, ammonia gas was bubbled through the flask for 1 
h. The mixture was then partitioned between dichloromethane and 2N aqueous sodium hydroxide. The 
organic layer was separated, dried over anhydrous magnesium sulphate and evaporated. PurificaBon of 
the residue by crystallization from ethyl acetate yielded 0.4 g (34 %) of the title compound as a colour- 
less solid (m.p. 272 "C). 

40.4-(2-Ethyl-6-methyI-benzylamInoH>2-dimethyi-6-(pyrrol]dinocarbonyl)-1 

To a suspension of 1.0 g (2.96 mmol) 4-(2-ethyl-6-methy|.benzylaminD)^1.2-dimethyHH^ 
ben2imida2ole-6-carboxyllc add in 10 ml tetrahydrofuran and 3 ml N.N-dimethylfbrmamide were added 
0.54 g (3.26 mmol) N.N*-carbonyIdiimidazole. After 2 h. 0.63 g (3.26 mmol) pyrrolidine were added and 
stirring was continued. After 1 h. 20 ml saturated aqueous ammonium chloride and 50 ml water were 
added and Oie mixture was extracted with dichloromethane. The organic layer was separated, dried 
over anhydrous magnesium sulphate and evaporated. Purification of the residue by column chromatog- 
raphy on silica gel using toluene/dioxane/methanol (6:3.9:0.1. vMv) and crystallization from ethyl ace- 
tate/n-heptane yielded 0.91 g (79 %) of the title compound as a solid (m.p. 126 "C). 

41.4-(2-Ethyl-6-methyl4ienzylaminoH*2-dimethyl<«^morphollnoearlM>nyl)-1M^enzlm 

To. a suspension of 1.5 g (4.44 mmol) 4-(2-ethyl-6-methyl-ben2ylamlno)-1.2-dimethyl-1H- 
benzimidazole-6-carboxyIic add In 20 ml tetrahydrofuran and 5 ml N.NK}imethylfbrmamIde were added 
1.48 g (8.88 mmol) N.N'-carbonyldiimidaajle and the mixture was heated to 60 'C. After 1 h. 1.94 g 
(22.2 mmol) morpholine were added and the reaction mixture was refluxed for 1 h. The mixture was 
then poured into 100 ml virater and 20 ml saturated aqueous sodium hydrogencarbonate and extracted 
with dichloromethane. The organic layer was dried over anhydrous magnesium sulphate and evapo- 
rated. Purification of the residue by column chromatography on silica gel using tolu- 
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9(89%) of the Wleoompouna as a colourtesssolM(m.p. 229-231 -C). ~y»«ed1.e 
and extracted with dtehloromethane Th. o^!^ , ™*'"' hto 60 ml water 

L°n;:zrL:o:?ai:::r.errr'*"^ 

ene«««ar«M,LJ^,6^^^?^, - ^ 9e. .sing totu- 

.,t.t«.jpra:?::r:ir.rrrxr'"^''^.r^ 

^^"^nCT^ls' L d^T, """" ^'""»-<^-^'^'-^>U^,n»t.yMH. 

a^cta™ a,« ,,r<:':t:tr 

was cooled down ooured intn Ann ^ . ' ' ^® taction mixture 

(m.p. 152-153 -C). ^ ^ ^ ' ^ compound as a colourless solid 
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To a solution of 2.0 g (5.6 mmol) 6-bromo-4-{2-ethyl-6-methyl-ben2ylamino)-1^nethyl-1H- 
benzimidazole in 30 ml dimethylannine (5M solution in tetrahydrofuran) were added 0.2 g (0.9 mmol) 
paUadium(ll) acetate and 0.7 g (2.7 mmol) triphenyiphosphine. The mixture was transferred to an auto- 
clave and carbonylated (6 bar carbon monoxide pressure. 110 "C) for 16 h. The reaction mixture was 
cooled down, diluted with water and extracted with dichloromethane. The organic layer was separated, 
washed with water, dried over anhydrous magnesium sulphate and evaporated. Purification of the resi- 
due was achieved by column chromatography on silica gel using first dichloromethane/methanol (13:1. 
vfv), then ethyl acetate. The product fractions were evaporated and treated with saturated hydrogen 
chloride In diethyl ether to give 0.3 g (14 %) of the title compound as a colouriess solid (m.p. 183- 
184»C). 



46.6-(N.N-Dlmethyiaminooarbonyl)-4-<2,6-dImethyl-benzylamino).1.2-dimethyl-1//-benzimIdazole 

To a solution of 0.86 g - (2.4 mmol) 6-bromo-4-(2.6-dimethyl-benzylamino)-i;2-dimeUiyl-1H- 
benzimidazote in 30 ml dimethylamlne (5M solution in tetrahydrofuran) were added 80 mg (0.36 mmol) 
palladium(ll) acetate and 250 mg (0.96 mmol) triphenyiphosphine. The mixture was transferred to an 
autoclave and carbonylated (5.5 bar carbon monoxide pressure. 1 10 "C) for 16 h. The re«:Uon mixture 
was cooled dbwn, evaporated and partitioned between dichloromethane and water. The organic teyer 
was separated, dried over anhydrous magnesium sulphate and evaporated. Purification of the residue 
by column chromatography on silica gel using dichloromethane/methanol (20:1. v/i^ and crystallization 
from ethyl acetate/n-heptane yielded 0.4 g (48 %) of the tiUe compound as a colouriess sorxl (m.p. 142- 
143 X). 



47.6-(1-Azetldinocarbonyl)-4-(2,6-dimethyl-benzylamino).1^-dimethyl-1/f-benzimidazole 

To a suspension of 1.1 g (3.4 mmol) 4-(2,6-dimethyl-benzylamino)-1.2-dimettiyl-1H-benzimidazole-6- 
carboxylic acid in 20 ml dichloromethane and 5 ml N.N-dimethylfonnamide were added 1.2 g (3.74 
mmol) 0-(1H4)enzotriazol-1-yl)-N,N.N',N'-tetramethyl-uronium tetrafluoroborate (TBTU) and the mix- 
ture was heated to 40 'C. After 1 h. a solution of 0.36 g (3.74 mmol) azebdin hydrochloride In 1.14 g 
(11.2 mmol) trieUiylamine was added. After 45 min. the reaction mixture was poured into 120 ml water 
and extracted witti dichloromettiane. The organic layer was separated, dried over anhydrous magne- 
sium sulphate and evaporated. The residue was purified by column chromatography on silica gel using 
toluene/dioxane/methanol (6:3.6:0.4. v/v/v) and crystallization from diisopropyl etiier to yield 0.46 g (37 
%) of the tiUe compound as a colouriess solid (m.p. 193-195 'C). 

48.1-Beri9loxymethyl-6-(N^-4ifmethylaminocarbonyl)-4K2-ethyl-6-methyHbenzyla^ 
methyM/MMnziinidazole Oxalate 

To a solution of 6.5 g (13.6 mmol) 1-benzyloxymethyl-6-bromo-4-(2-ethyl-6-methyl-ben2yIamino)-2- 
methyl-IH-benzimidazole in 44 ml dimethylamlne (5M solution in tetrahydrofuran) were added 0.3 g 
(1.36 mmol) pallad!um(ll) acetate and 2,1 g (8.1 mmol) triphenyiphosphine. The mbrture was trans- 
ferred to an autoclave and carbonylated (6 bar carbon monoxide pressure. 100 "C) for 16 h. The reac- 
tion mixture was cooled down, poured into 200 ml water and exticicted wiUi etiiyl acetate. The organic 
layer was separated, washed with water, dried over anhydrous magnesium sulphate and evaporated. 
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yiera 1.34 g (18 ^) of the btle compound as a solid (m.p. 168-169 "C). 

was Bteredoffand the nitrate was maoocrf.- t- ^."*™^<"' <=• "wH,) for 2 h. The catalyst 

0-ysta.z^fon 1*0™ d«scp™p^ ethar^ 0 Tpa TyTZ T ^'^'^'^^ 

230M). '^'^^ ''''^"" ''"•«>n'poundas aso«d (m.p.228- 

»<»*gataml*ntlamp.„*„e tiJ ««ctlon^r ' 

evaporated. Purtm»»„„ ^.j tte^TLTT "^^ ""'"'^ and 
ene:d™,a„e:metha«.,6.3to?«^tL *""^->"'>' <>" ««« gel usln, tolu- 

o-.t»e«eecn,po„„da:?o::rr;r^r^cr'"^^^ 

(m.p. 219-221 -C). ' "^^Pwnd as a colourless solid 

52. Ethyl 4^ei«yloxy.1.2-dlmethyM/y.benzrmldazofe-6^:arboxylate 

-rrrj:::r:;:er :drT:^^^^^^ ^ - - 
™..^e,^p.e..e.^rawasj:,r:a:rrrrr:^^^^^^ 
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bon monoxide pressure, 100 ''C) for 18 h. The reaction nrtixture was cooled down, evaporated and the 
residue was dissolved in dichloromethane. The organic layer was extracted with water, dried over an- 
hydrous magnesium sulphate and evaporated. Purification of the residue by crystallization from ethyl 
acetate/n-heptane and activated charcoal yielded 12.3 g (84 %) of the title compound as a colourless 
solid (m.p. 152 X). 

53. Methyl 4-beiizyloxy-1,2*^iniethyM»4>enzImidazole-6-carboxylate 

To a solution of 27.0 g (81 mmol) 4-benzyloxy-6-bromo-1.2-dimethyl*1ff-benzimidazole in 340 ml 
methanol and 90 ml triethylamine were added 2.7 g (12 mmol) palladium(ll) acetate and 9.6 g (37 
mmol) triphenylphosphlne. The mixture was transferred to an autoclave and carbonylated (10 bar car- 
bon monoxide pressure. 100 **C) for 16 h. The reaction mixture was cooled down, filtered and evapo- 
rated. The residue was dissolved in dichloromethane, extracted with water, dried over anhydrous mag- 
nesium sulphate and evaporated. The residue was dissolved in hot ethyi acetate arid treated with acti- 
vated charcoal. After filtration, the filtrate was evaporated to leave a dartc brown solid which was purified 
by column chromatography on silica gel using dichloromethane:methanol (30:1, Wv) to yield 15.6 g (62 
%) of the title compound as a grey solid (m.p. 166 ""C). 
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Commercial utility 



The compounds Of the formula land 2 and their salt* 
rnakethemcommercra,,utl,i.hle.,npartlt 

and an excellent gastric and fntesdnal protect^* ^1 °' 
.nthisconnec^on. the compounds ac^^d^t^^^^^^^ 

action, an advantageous duraBon of action ! ^ 1 T *stingulshed by a high selecBvity of 

cantsldeeffectsanlalaJCl^^^^^^^^ 

.es.ns(suchas.fore.mple;::ri::^^^^^^^ 

related functional dyspepsia), which can .,e caus^l^Z'TT' " -edlcament- 

pylori). bacterial toxins, medicaments (e a cJ^l r T ^ '""^«'°^9anlsms (e.g..«encobacter 
(e.g.ethanol,gastricacldorrZ^Lr " "^^^ 

A further subject of the invention are thereihro fK« - 

diseases '^*^'^*'^'^'"«^P''>PW«i,of«»abo«m.N,„«d 
TheinventlonfuitliermorelncludestheuseofBi.,, ^ 

cal au*rtes or exdpta-ts 1„ L Zn J^'l '""^ l>ham,aceu«. 

as TTS,. e.u^. l^Tj^TT '•^ <•* 

or sautons. the aaiw coit>pound CMtent advantageously being 
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between 0.1 and 95% and it being possible to obtain a phannaceutical administration form exactly 
adapted to the active compound and/or to the desired onset and/or duration of action (e.g. a sustained- 
release form or an enteric form) by means of the appropriate selection of the auxiliaries and excipients. 

The auxiliaries and excipients which are suitable for the desired phannaceutical formulations are known 
to the person skilled in the art on the basis of his/her expert knowledge. In addition to solvents, gei- 
fonming agents, suppository bases, tablet auxiliaries and other active compound excipients, it is possi* 
ble to use, for example., antioxidants, dispersants, emulsifiers, antifoams, flavor corrigents, 
preservatives, solubilizers, colorants or. in particular, permeation promoters and complexing agents 
(e.g. cyclodextrins). 

The active compounds can be administered orally, parenterally or percutaneously. 

In general, it has proven advantageous in human medicine to administer the active compound(s) in the 
case of oral administratipn in a daily dose of approximately 0.01 to approximately 20, preferably 0.05 to 
5. in particular 0.1 to 1.5, mg/kg of body weight, if appropriate in the form of several, preferably 1 to 4. 
individual doses to achieve the desired result In the case of a parenteral treatment, similar or (in par- 
ticular in the case of the intravenous administration of the active compounds), as a rule, lower doses 
can be used. The establishment of the optimal dose and manner of administration of the active com- 
pounds necessary in each case can easily be canied out by any person skilled in the art on the t)asis of 
his/her expert knowledge. 

If the compounds according to the invention and/or their salts are to be used for the treatment of the 
abovementioned.diseases. the pharmaceutical preparations can also contain one or more pharmaco- 
logically active constituents of ottier groups of medicaments, for example: tranquillizers (for example 
from the group of ttie benzodiazepines, for example diazepam), spasmolytics (for example, bietamiver- 
ine or camylofine). anticholinergics (for example, oxyphencyclimine or phencarbamide), local anesttiet- 
ICS, (for example, tetracaine or procaine), and, if appropriate, also enzymes, vitamins or amino acids. 

To be emphasized in this connection is in particular the combination of the compounds according to the 
invention with pharmaceuticals which inhibit acid secretion, such as, for example, H2 blockers (e.g. 
cimetidine, ranitidine). )r\*nC ATPase inhibitors (e.g. omeprazole, pantoprazole), or further with so- 
called peripheral anticholinergics (e.g. pirenzepine, telenzepine) and with gastiln antagonists witti tiie 
aim of increasing the principal action in an additive or super-additive sense and/or of eliminating or of 
decreasing the side effects, or further the combination with antibacterially active substances (such as, 
for example, cephalosporins, tetracyclines, penicillins, macroltdes, nitroimidazoles or alternatively 
bismuth salts) for Uie control of Helicobacter pylori. Suitable antibacterial co-components which may be 
mentioned are, for example, mezlocillin, ampicillin. amoxicillin, cefalothin. cefoxitin, cefotaxime, 
imipenem. gentamycin, amikacin, eryttiromycin, ciprofloxacin, meti^onidazole, claritiiromycin, azithromy- 
cin and combinations thereof (for example clarithromycin + meti-onidazole). 
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ITL^T^ g«*fe a«. protection aCo„ »,e compoum., c fo^ula , a,e s.H«, 

n,al«.suchasNSAIOs).«*lcha»k»w„toha»ac»ttr,,„k«oge„fcpote^ 
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Phannacology 

The excellent gastric protective action and the gastric acid secretionHnhibiting action of the compounds 
according to the Invention can be demonstrated in investigations on animal experimental models. The 
compounds according to the invention tnvestagated in the model mentioned below have been provided 
v\rtth numbers which correspond to the numbers of these compounds in the examples. 

Testing of the secretlo n-lnhibitmo action on the perfused rat stomach 

In Table A which follows, the influence of the compounds according to the invention on the 
pentagastrin-stimulated acid secretion of the perfused rat stomach after intraduodenal administration in 
vivo is shown. 

Table A 

Biolooical Data 



No. 


Dose 


Inhibition of 




((imol/kg) 
i.d. 


acid secretion 
(%) 


8 




>50 


10 




>50 


11 




>50 


13 




>50 


19 




>50 


35 




>50 


38 




>50 


40 




>5D 


41 




>50 


42 




>50 


43 




>50 


44 




>50 


45 




>50 


46 




>50 


49 




>50 



Methodology 

The abdomen of anesthetized rats.(CD rat,' female. 200-250 g; 1.5 g/kg i.m. urethane) was opened after 
tracheotomy by a median upper abdominal incision and a PVC catheter was fixed transorally in the 
esophagus and another via the pylorus such that the ends of the tubes just projected into the gastric 
lumen. The catheter leading from the pylorus led outward into the right abdominal wall through a side 
opening. 

After thorough rinsing (about 50-100 ml), warm (37X) physiological NaCI solution was continuously 
passed through the stomach (0.5 m!/min, pH 6.8-6.9; Braun-Unita I). The pH (pH meter 632. glass elec- 
trode EA 147; <t> = 5 mm, Metrohm) and, by titration with a freshly prepared 0.01 N NaOH solution to 
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The gastric secretion was stimulated by conbnuous infusion of 1 ug/kq f= i 65 m./h. nf • 

■n» body temperature of the anlmats was kept at a constant 37 a 3S-c h» i-i^ , ■ , 

P^(=uto™a,^s.ep^cont™,.,„.,„sl,«,a,.erp^ll:^r^"^'^ 
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Patent claims X^^*^^ 
1. A compound of the formula 1 




(1) 



in which 



R2 Is hydros^, 1-40^ ^. WC^ydoalkyl. 3-rc<ycloalkyl.,-4(>alk,l 1-4C^»«.xycart,on„ • 



R3 Is hydrosen, halogen, fluoro-1^^,ky,, carboxy^ -CO-l-tC^lkax,. hydrax,.1-«>^ 

group -CO-NR31R32 -tv*-a«yi or tne 

Where 

R32 Is hydrogen. 1.7C^.hy<I«xy.l^^„ 1.40^ . ' 

or Where 

R31 and R32 together. Inoluding the nitragen atom to «hloh both am bonded, am a pynM^ 
Pipendmo. pipemzho. N-1^<>aMpipe«zlno. motphoft*. azlridi™,ora«.ldin,g™», . 

X ISO (oxygen) or NH and ^ 
y has either the meaning -CHz-Ar 
wherein 

ATls a^no. o, blqrto anmatio ™s«ue. substituted by R4. R5. R6 and R7. whfch Is seleoted 
»cm the g^op co™«,na of phenyl, naphthyl, pynolyl. pymzoly.. Imidazolyl. 1,2,3.tnazolyl mdoM ^ 

ri^r^^r*^' ™ ~ 

or Y denotes the group gp 

RS^^^^-v^ (9P) 



1159EPORD02 2003-09 03 



41 



wherein 

Z has the meaning -CHR8- or -CHR8-CHR9- 
where in Ar and/or in the group gp 

R4 is hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl, I^C-alkoxy, 2-4C-alkenyloxy, I^C-alkylcarbo- 
nyl, carboxy, 1-4C-alkoxycarbonyl, cart>oxy-1-4C-aIkyl, 1-4C-alkoxycarbonyH-4C-alkyl, halo- 
gen, hydroxy, aryl, aryl-1-4C-aikyl. aryi-oxy. aryl-1*4C-alkoxy. trifluoromethyl, nitro, amino, 
mono- or di-1-4C-alkylamino, 1-4C-alkylcarbonylamino, 1-4C-alkoxycarbonylamino, 1-4C- 
alkoxy-1-4C-alkoxycarbonylamino or sulfonyt, 

R5 Is hydrogen, 1-4C-^lkyl, 1-4C-alkoxy, 1-4C-a!koxycarbonyl. halogen, trifluoromethyl or hy- 
droxy, 

R6is hydrogen, 1-4C-alkyl or halogen and 
R7is hydrogen. 1-4C-alkyl or halogen, 

R8 is hydrogen, 1-7C.alkyl, 2-7C-alkenyl, hydroxyl. 1-4C-alkoxy, oxo-substituted 1-4C-alkoxy, 3- 
7C-<9cloalkoxy, 3-7C-cycloalkyM-4C-alkoxy, hydroxy-1-4C-alkoxy, 1-4C-alkoxy-1-4C-alkoxy, 
1-4C-alkoxy-1-4C-alkoxy-1-4C-alkoxy, 3-7C-cycloalkoxy-1-4C-alkoxy, 3-7C-cycloalkyl-1-4C- 
alkoxy-1-4C-alkoxy. 1-4C-alkylcarbonyloxy, halo-1-4C-alkoxy, amino, mono- or di-1-4C- 
alkylamino, 1-4C-alkylcarbonylamino, I^C-alkoxycarbonylamlno, mono- or di-1.4C- 
alkyIamjno-1-4C-aIkylcarbonyloxy, 1-4C-alkoxy-1-4C-alkoxycarbonylamlno or 1-4C-alkoxy-1- 
4C-alkylcarbonyloxy, 

R9 is hydrogen. 1-7C-alkyl, 2-7C-aIkenyl, hydroxyl, 1-4C-alkoxy. oxo-substituted 1^C-alkoxy, 3- 
7C-cycloalkoxy, 3-7C-cycloalkyH-4C-alkoxy. hydroxy-1-4C-alkoxy. 1-4C-alkoxy-1-4C-alkoxy. 
1-4C-alkoxy-1-4C-alkoxy-1-4C-aikoxy. 3-7C-cycioaikoxy-1-4C-aikoxy, 3-7C-cycloalkyH-4C- 
alkoxy-1-4C-alkoxy, 1-4C-alkylcarbonyloxy, halo-1-4C-alkoxy, amino, mono- or di-1-4C- 
alkylamlno, 1-4C-alkylcarbonylamino, 1-4C-alkoxycarbonyiamtno, mono- or di.1.4C- 
alkyIamino-1-4C-alkylcarbonyloxy, 1-4C-alkoxy-1-4C-alkoxycarbonylamlno or 1-4C-alkoxy-1- 
4C-alkylcarbonyloxy, 

and wherein 

aryl is phenyl or substituted phenyl with one, two or three same or different substituents from the 
group of 1-4C-alkyl. 1-4C-alkoxy. carboxy, 1-4C-alkoxycarbonyl. halogen, trifluoromethyl, nitro, 
trifluoromethoxy, hydroxy and cyano. 

with the proviso that R3 does not have the meaning hydrogen or halogen when Y denotes -CHz-Ar, 

or a salt thereof. 



2. A compound as claimed in daim 1 , characterized by the fonmula 1 a 
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in which 
R1 



R^ydn.gen.1-7C^lky,,hlrtr<»i^1-K:^o,1-,c^o,y.,^C^ . 

R31 and R32 Wgether. Including the nltragen atom to which both are bonded am a o»^i«: 
T^P»-^"0>N-1^»<^pe«.n„,„„^c^,3,^„„^:^ 
X ISO (oxygen) or NH and ««ino group, 

Ar is a mono- or bicycHc aroniatic residue, subsbtuted by R4 Rs ra and R7 «*• k . 



chinolinyl and isochinolinyl. 
where 



nyt cartoxy. 1^to<vcarbonyl. carboxy-1-4C-aIl„l, 1^C^ltoxycaitonyl.1-K>aZ| halo- 

aiKoxy-i-4C-alkoxycart)onylaminoorsulfbnyl 
RS^Is W^gen. ,-,c.»,rt ,^„o^. ,^c^,^^ ^ 

R6 is hydrogen. I^C-alkyl or halogen and 
R7 is hydrogen. 1-4C-all<y| or halogen, 
and wherein 
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aryl is phenyl or substituted phenyl with one, two or three same or different substituents from the 
group of l-4C-alkyl. 1^C-alkoxy. carboxy, 1-4C-alkoxycarbonyl, halogen, trifluoromethyl, nitro, 
trifluoromethoxy, hydroxy and cyano, 
or a salt thereof. 

3. A compound as claimed in claim 1 , characterized by the formula 1 b 




in which 

R1 is hydrogen, 1-4C-alkyl. 3-7C-cycloalkyl, 3-7C-cycloalkyH-4C-alkyl. 1-4C-alkoxy, 1-4C-alkoxy- 1- 
4C-alkyl, 1-4C-alkoxycarbonyl. 2-4C-alkenyl. 2-4C-alkynyI, fiuoro-1-4C-alkyi or hydroxy-1-4C- 
alkyl. 

R2 is hydrogen, 1-4C-alkyl, aryl, 3-7C-cycloalkyl, 3-7C-<^cloalkyl-1-4C-alkyi, 1-4C-alkoxycdrbonyi, 
mono- or di-1-4C-alkylamino1-4C-aikylcarbonyl, hydroxy-1-4C-alkyl, fluoro-2-40alkyl, aryl-1-4C- 
alkoxy-1-4C-alkyJ, 

R3 is hydrogen, halogen, fluoro-1-4C-alkyl, carboxyl, .CO-1-4C-alkoxy, hydroxy-1-4C-alkyl. 1-4C- 
alkoxy-1 -4C-alkyl, 1 -4C-alkoxy-1 -4C-aIkoxy-1 -4C-alkyJ, fluoro-1 -4C-alkoxy-1 -4C-alkyl or the 
group -CO-NR31 R32, 
where 

R31 is hydrogen, hydroxyl, 1-7C-aikyi. hydroxy-1-4C-alkyl, 1-4C-alkoxy-1-4C-alkyl or 3-7C- 
cycloalkyl and 

R32 is hydrogen, 1-7C-alkyl. hydroxy-1-4C-a!kyl or 1-4C-alkoxy-1-4C-alkyl, 
or where 

R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyrrolidine, 
piperidino, piperazino. N-1-4C-alkyIp[pera2ino, morpholino, aziridino or azetidino group, 

R4 is hydrogen, 1-4C-alkyl, hydroxy-1-4C-alkyl, 1-4C-alkoxy, 2-4C-alkenyIoxy. 1-4C-alkylcarbonyl, 
carboxy, 1-4C-alkoxycarbonyl, carboxy-I^C-alkyl, 1-4C-alkoxycarbony|.1-4C-alkyl, halogen, hy- 
droxy, aryl. aryH-4C-alkyl, aryl-oxy, aryM-4C-alkoxy. trifluoromethyl, nitro. amino, mono-ordi-1- 
4C-alkylamino, 1-4C-alkylcarbonylamino, 1-4C-alkoxycarbonylamino, 1-4C-alkoxy-1-4C* 
alkoxycarbonylamino or sulfonyl, 

R5 is hydrogen. 1-4C-alky!, 1-4C-alkoxy, 1-4C*alkoxycarbonyl, halogen, trifluoromethyl or hydroxy. 

X is O (oxygen) or NH and 

Z has the meaning -CHR8- or -Ci-IR8-CHR9- 
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where 



4C-aIkylcarbonyloxy. ««»vwAy i 

a*y^.no. 1-«>anq*«bonyl«„»K,. 1-4C.a»«,^rt«,„Wan*,o. mono- or dl-,.4C. 

and wherein 

=nrt is pheny, or «,bstlu«ed pheni. whh one. «»o or lh«e same or dltfe™* «H««ue«. ftom 
2^=rM^«^ 1-40^Kox,. cartoxy. ,-.C.,.ox,car^ ,,^en. ^uo-^rX^^o 
tnfluoromethoxy, hydroxy and cyano, 
or a salt thereof. 

4. AcompourKloff6rmula1aascIalmedlnclaim2.charactBrizedbytheformuIa . ' 




(1a-1) 



R3 



Where 

R1 is hydrogen or 1-4C-alky|. 
R2 is hydrogen or 1 -4C-alkyl, 

Nr"'^'' X^^-^. Maa,Kox,.1.40alM. or «,e g,«.p ^ 

Where 

rai hydrogen. l-ycalKyl. hydrox).MC^„,t MC^,.4C-alW or 3-7C.=,cloelkyl and 
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R32 is hydrogen. 1*7C-alkyl, 
or where 

R31 and R32 together. Including the nitrogen atom to which both are bonded, are a pyrroHdino, 

pfperidino, piperazino, N-1-4C-aikylpiperazino. morpholino, aziridino or azetidino group. 
R4 is hydrogen, 1-4C-alkyl. hydroxy.1-4C-allcyl, 1-4C-allcoxy, 1-4C-alkoxycarbonyl. trifluoromethyl. 

amino, mono- or di-1-4C-allcylamino. 1-4C-allcylcarbonylamino, 1-4C-ancoxycarbonylamino or 1- 

4C-alkoxy-1 -4C-alkoxycarbonylamino, 
R5 is hydrogen. 1-4C-alkyI or 1-4C-alkoxy and 
X is O (oxygen) or NH 
or a salt thereof. 

5. A. compound of formula lb as claimed in claim 3, characterized by the fonnuia 1b-1 




(1b-1) 



in which 

R1 is 1-4C-alkyl. 

R2 is hydrogen or 1-4C-aIkyl, . .. 

R3 is carboxyl, -CO-1-4C.alkoxy, 1-4C-alkoxy-1-4C.alkyl, 1-4C-alkoxy-1-4C-alkoxy-1-4C-alkyl or the 

group -CO-NR31R32, 

where 

R31 is hydrogen, 1-7C-alkyl. hydroxy.1-4C-alkyl. 1-4C-alkoxy-1-4C-alkyl or3-7C-cycloalkyland 
R32 is hydrogen. 1-7C.alkyl, hydroxy-1-4C-alkyl or 1-4C-alko)cy-1-4C-alkyl, 
or where. 

R31 and R32 together, including the nitrogen atom to which both are bonded, are a pyrrolidino. 

piperidino, piperazipo, N-1-4C-alkylpiperazino, morpholino, aziridtno or azetidino group, 
R4 is hydrogen, 1 -4C-alkyl, 1 -4C-alkoxy or halogen, 
R5 is hydrogen, 

R8 is hydroxyl, 1^C-alkoxy, oxo-substituted 1-4C-alkoxy. 3-7C-cycloalkoxy, 3-7C-cycloalkyl-1-4C- 
alkoxy, hydroxy-1-4C-alkoxy. 1-4C-aIkoxy-1^C.alkoxy. 1-4C-alkoxy-1^C-alkoxy-1-4C-alkoxy, 3- 
7C-cycloaIkoxy-1-4C-alkoxy. 3-7C-cycIoaIkyl-1-4C-a]koxy-1-4C-alkoxy. 1-4C-aIkylcarbonyloxy, 
halo-1-4C-alkoxy, amino, mono- or di.1-4C-alkylamino. 1-4C-alkyIcarbonylamino, 1-4C- 
alkoxycarbonylamino, mono- or di-1-4C-alkylamino-1-4C-alkylcarbonyloxy, 1-4C-alkoxy-1-40 
alkoxycarbonylamino or 1-4C-alkoxy-1-4C-alkylcarbonyloxy, 
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X isO(ox^en)orNH. 
or a salt thereof. 

6. A compound of the formula 1a-1 as claimed in claim 4. in which 
R1 is 1-4C-allcyl. 
R2 is 1-4C-aikyl. 

R3 '•scartM,xyl.-C0.1-4C-alkoxy.l.4C-aIkoxy.1^C-aIIcyl or the group -CO^^ 



where 

rai b Mrogen. ,-,c^,k„. hyd^xy-I^Oalky,. 1^kox)M-,o^ or 3.7Ch:,<*»»w and 
R32 IS hydrogen or 1-4C-alkyl. . 



R4 is 1-4C-^lkyl or 1-4C-alkylcarbonylamino. 

R5 is 1-4C-alkyl. 

X Is O (oxygen) or NH, 

or a salt thereof. 



TJhe compound 8^N.N.am«h,>an*oc«tcnW)-H2^%«^.ben^ 
benzimidazole or a salt thereof. imemynn 



8. A medicament comprising a compound as claimed in claim 1 and/or a pham,acologlilly acceot 
ab.esaltthereoftogetherwithcustomanrpham.aceuticalauxlliariesand/orex^pien 

9. The use of a compound as claimed in claim 1 and its phamiacologically acceptable salts for the 
prevenbonandtreatmentofgastrolntestinaldisorders. Piaoie yaits for the 



/ 
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Abstract 



Tte lm«^ ™ia»s B 6^ubs«uted b«Kimidazoles of (bnnula 1 , ,„ which the subsntuents and sym- 
bote ha» «„ meaning, indicated m ma dascrtpeoa Tha c«npou„d5 ha™ gaa* ,ac«to Inhlbil 
aiKlexcetlanl gastric and rnlBslinalpiotecliveaclionpiopeilfas. 
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